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Shirley A. Cervantes
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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-Tevel waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

The Analytical Laboratories performs all analytical analysis to the
specifications of the "Quality Assurance Project Plan", WHC-SD-CP-QAPP-002. In
accordance with WHC-SD-CP-QAPP-002 the following laboratory policies are being
followed. Spikes are performed on either the undissolved sample, or the sample
after dissolution as directed by the chemist. If the spike addition is found
to be less than 20% of an analyte concentration, the spike recovery is not
reported due to errors introduced by the precision of the sample analysis. The
concentration of spike additions will be re-evaluated before the start of
phase 1C. Two spiking routines are being used during phase 1A and 1B. For the
following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is
spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. A1l results in this data package
relate only to the sample identified as segment 4 from core 5 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the sagp1es. The results from the organic analysis will be provided when
available.

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analyses are subject to interpretation. The Total
Organic Carbon procedure was corrected and these analyses were repeated and
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results are reported in this package.

All sample results reported here by weight are reported as the "wet weight"
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. The percent moisture was
determined at the earliest opportunity to minimize any errors introduced by
the loss of moisture. Drying samples before analysis resulted in radiation
exposure increases of about a factor of ten. In order to reduce and control
radiation exposure to laboratory personnel, the samples were not dried before

aligouting and digestion. This policy may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch

report for that analysis. Copies of Taboratory travelers can be found in
Appendix A.
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

P25

7304540

(3) Supervisorg%.//':’l ﬂ /M

(1) Shipment Number _ $~022- 81 (2) Samnple Number 89— o4l
(4) Tank 241- U-1\10 (5) Riser / 9 {6) Segment 4 {(7) Cask Serial Number _ /20 ¢ C.
Radiation Survey Datla: {B)FIELD {20)-LABORATORY (9} Shipment Description:

Over Top Dose Rale
Side Dose Rate
Bottom Dose Rate

Smearable Contaminalion

e S HA

L /’&ﬁ-

R .5 i/

/

(alpha)}

£

(beta gamma)

IZa
0 P 1
2.5 -~

£ Dev—
{alpha}
<, Dc;__a"’
{beta-gamma)
RPFF/
(Signature)

2w -8~ 060957 /W
For Future Use

¥5
/-p-85 226 O

A. Work Package Number
. Cask Seal Number

. Sampier Number Used

. Date and Time Sampler Unsealed

B
C
D
E. Expecled Liquid Content
F
G
H

o~ 20%
. Expecied Solid Content 8o — so0 VA
. Dose Rate Through Drill String SO0 /?."'/‘/é;»
. Expected Sample Length /7"

*Reference laboralory work request, if available. |

{10) INFORMATION (Include statement of laboralory tests to be performed.*)

Characlesize Seq e, T qccarJ::j +o wHC-EP-0210

Comments:

Core TS

{11} POINT OF ORIGIN | (12) SENDER NAME (13)0A1E AND TvE (1] DESTINATION | (16) RECIPIENT NAME (17) DATE AD T
RELEASED [
241-9- 1o | Bl L. 1] a [/ /) -7~57 222 b Vioa 20;{/5 7
SENDEB SIGNATURE Z2eew Afcq REC!PF TSlGNA URE /W
oW re .
2000 NS s 2 fudf | 12004 /090

(15) Seal Inlact Upon Release?

[S-res ] No

{18} Seal Intact Upon Receipt?_
O Ne

Q Yes

] Yes

(19) Seal Data Cons:stent w:th thi record" .
Shipment No. Sample No.
[J No B Yes O No
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55T-1

Single Shell Tank Waste Characterization

Summary of Core Sample

Phase
I-A

Tank ID: |241-U-110 Date Sampling Initiated: | 9/19/89
Riser ID: {19 Date Sampling Completed: | 11/7/89
CorelD: |5

- Lab Serial No. FOO03 Lab Seriat No,
@
g Customer ID. No,  89-038 5 Custonier ID. No.
& ;!
“ | Last Segment? No & | LastSepment?
Lab8Sertal No, FO027 Lab Serial No.
o1 =
£ | Customer ). No.  89-039 2 | Customer ID. No,
g &
m"a Last Segment? No & | L Sepgment?
- Lab Serial No. F5001 o | LabSerial No.
—
g Customer ID. No.  pg-040 % Customer 1D, No.,
oh
e | Last Sepment? No A [ Lt Segment?
- | [l Serial No, F5033 — ] LabSerial No,
g Customer 1D, No. 89-041 § Customer I1). No.
7 £
& | lastSegment? Yes & | Last Sepment?
Lab Serial No. o | FabSerial No.
0 ~
g Customer 1D. No. g Cusioner 1D, No,
o
@ | Last Sepment? ¢ | Last Segmem?
° Lab Serial No, ¢n { LabSerial No,
‘n.‘ Customer ID. No. E Customer ID. No,
@ &
11 Last Segment? o | Last Sepment?
~ Lab Serial No. ~ | LabSerial No.
g Customer 1. No. g; Custonier 1D, No.
(Y]
4| Law Sepment? A | Last Segment?
Prepa H. S. Rich Date: 4/2/90
Signapdic , I'rinted Name
Verilicd by /«k/w/f// 5&%/ C. M. Seidel  Date: 415190

Siznatune

Prinfed Nume

Approved by, ~5<

. E
Signatare

Priated Name

L. H. Tay'lor'Daw: 5/9/90
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Tank

Core
Segment
Customer 1d.

Untreated

pH
Percent
Water

"3

Total Alpha
Total Beta

[age
&= GEA
Cs=-137
T i
Uranium
£

4§

241-U-110
5

4

89-041

Sample
Sample
12.71

38.80%

Fusion Analysis

0.36 uci/g
1080 uci/g

48.40 uci/g

2200 ug/g

-= Yater Digestion

= Fluoride
Chloride

™ Nitrate
Phosphate
Sul fate

23200 ug/y
<1050 ug/g
64900 ug/g
4980 ug/g9
5610 ug/g

Total Organic Carbon/Carbonate

Total Organic Carbon (Second analysis)

4710 ug/g

Samples were not acidified before analysis

859 ug/g

samples were acidified before analysis

SUMMARY DATA REPORT

Duplicate
12.92

39.10%

0.44 uci/g
1140 uci/fg
42.90 uci/g

2900 ug/g

20400 ug/g
<1120 ug/g
60500 ug/g
39600 ug/g

5110 ug/g

5030 ug/g

1100 ug/g

Acid Digestion Results

Aluminum
Barijum
Bismuth
Boron
Cadmium
Calcium

Chromium
Copper
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Phosphorous
Potassium
Silver
Sodium
Strontium
Tantalum
Tin
Titanium
Zine
2irconjum

LT:

Sample

34730 vg/g
22 ug/9
20942 ug/g
LT
LT
155 ug/y

446 ug/g
27 ug/g
7927 ug/y
LT
131 ug/g
4 ug/g
103 ug/g
1993 ug/g
20 ug/g
59 ug/g
9243 ua/g
198 ug/g
LT
65496 ug/9
243 ug/yg
63 ug/g
31 ug/g
11 ug/g
57 ug/g
44 ug/d

Less Than

Duplicate

37858 ug/yg
16 ug/g
19470 ug/g

LT

LT
152 ua/g9
429 ug/g
15 ug/g
8145 ug/g

LT

LT

LT
116 ug/g
2048 ug/yg
11 ug/g
44 ug/g
9534 ug/g

LT

LT
65413 ug/g
245 ug/g
13 ug/g
17 ug/g

LT

LT

LT
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Single Shell Tank Phase

Extrusion of Segment -- Physical Tests LA
Lab Segment Serial No.: F5033 Customer ID: 89-041
Analyst: Rich L. Weiss Date Extruded:  11-07-89
Drainable Liquid Liquid Submitted for Segment Analysis? - No
Gross <10ml | Tare Net
Serial | Date/Time / Estimated
Specific Calculated

Appearance of Liquid:
N/A

Dimensions of Scgment

Complete Sagment Obtained? NO Length:  isinches |Calculated Volume: 1257 cubicin

ARemarks None

Appearance of Solid:

Bottom 4* very soft, runny, light to medium brown; Middle, firmer, medium brown; Top 5" rubbery
firm (very cohesive), black in color. Small hard chunks (possibly crystals) of approximately 1/8* in
diameter.

Penetrometer 38 Ibs/sq in | Remarks: None

Homogenization |
Procedure: TO38A-00712 Revision: F Quantity of Material  not recorded grams
Date Homogenized: 11-09-89 Time Homogenized: 5.0 Minutes

Opperator:  John R. Smith

Laboratory Notebook Reference WHC-N-313-4 3
Notehook No. P'ape No.
i, W 0 Vel |
Preparkd by? ) H.S. Rich Date:  04-02-90
o [}:o 00 Prnted Name

77 : 4
Verified by:MM C.M. Seidel Date: 04-02-90
Aumature Printed Name

_SST-3_Rev.C

— :
Approved by:_ L. H. Tay10_v"z:/=}'_j’/6/~,g_,< L.H. Taylor Dute:  2/9/90

Hipgnatute Printed N
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SS5T-5 Rev. & 3/28/90

Single Shell Tank

Phase

Segment -~ Subsamples 1A
Customer ID:  89-041 Lab Segment Serial No. F5033
Volatile Organic Analysis
VOA Sample Laboratory Serial Number: 89-041-30 Date Sampled: 11-07-89

Sample shipped to PNL for analysis

Panticle Size Distribution Analysis

Particle Size Sample |Laboratory Serial Number: F5033

Date Sampled: 11-07-89

Sample analysis performed at 222-S

Homogenized Solids

Undigested Solids Analysis

| Laboratory Serial Number for Sample:  F5033 Date Sampled: 11/09/89
Laboratory Serial Number of Duplicate Sample: F5034
Fusion Analysis of Solids
Laboratory Serial Number for Sample: F5038 Date Sampled: 11/09/89
Laboratory Serial Number of Duplicate Sample:: F5039
Laboratory Serial Number of Spiked Sample:  N/A
Acid Digestion Analysis of Solids
Laboratory Serial Number for Sample: F5048 Date Sampled: 11/09/89
Laboratory Seriat Number of Duplicate Sample: F5049
Laboratory Serial Number of Spiked Sample:  F5050
Water Digestion Analysis of Solids
Laboratory Serial Number for Sample:  F5043 Date Sampled  11/09/89
Laboratory Serial Number of Duplicate Sample: F5044
Laboratory Serial Number of Spiked Sample:  F5045
Laboratory Notchook Relerence
WHC-W-313-4 3
/ 2 i} ﬁ Notwbook No, Page No.
Prcparc@%égi;rg =é H. S. Rich Date:  04/04/90
T Pritted Nivine
Verified by:%'m/} /V{ M C. M. Seide! Date: 04-08-90
//Siguiuun: . P'rinted Name
Approved by:__L. H. Tayl Orz,.//";?/’// L. H. Taylor  Date:___5/9/90

-~
.. 4 .
Sipnatute / Istnted Nome
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SAMFLE NAME : S5T,BO00033,F3030.H20, DRE/GEK
FILE NAME r AABETAFEOIG. 002

DATE s 15731171989 VP ACHR. RANGE 1 ©0.5-130 i COUNTS 1 B3a6Y3ES

TIME r 11:40 tATE. MODE : SAMPLE VBN s 085

CONFIG. s 1 (0.7 8B1) {ACH. TIME r 410 SEC HIS I 0 B I s 4F57

CELL TYPE : MAGBMETIC (3)1 SAMPLE SIZE : 4 ! CONCENTR.: 6.8E+04 #/ml

SAMPLE TYFE : REGULAR VORER. CONF. r FE.0OUVY o BOLINS r BL.9E-Q8 %
MEAN Diameter S.D.

Number,s Length : 1.17 Pm 1.14 ¢Pm

Numbers arein H 1.63 Bm L.E8Y Bm

Mumbers VYolume H 2.92 Brm Q.09 P

lLengths Area H 2 Pm H.01 Pm

Length, Voluwne : .81 Em dubd Pin

Areas Volune H ?.3% pm 14.4685 Pm

Velume s Moment : 32.30 Pm 25 .68 Pm ¢
MEDIAN Diameter MODE CONFIDENCE

Humber H O.88 Pm Q.75 Pm 100 .00Y%

frea H F.94 P 4 .75 P Bé& 067

Yo lume 5 27.98 P 37.84 Pm 99 .36%

fuctiels diait < KO 288 1
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SAMFLE NAME + 58T, BOO0O33.FS033 . HE2G, DRR/SEIL
FILE NAME AINGET\FESOI3,. 002

ACR . RANMGE @ 0.5-150

DATE r 15/11/1989 H { COUNTS ¢« 84935
TIME : 11240 VACD. MODE : SAMPLE P S5.NWF. : O.85
CONFIG. 2 1 (QU7 81 PACH. TIME r 410 SEQ v 5.D.U 4559
CELL TYFE : MABNETIC (3} SAMFLE SIZE @ 4 V' CONCENTR.: &.8E+048 #/ml
SAMFLE TYFPE : REGULAR V RER. CONF. : 95.00% (V) PG0LIDS : B.9E-03 %
PROBABILITY NUMDER DENSITY GRAPH

Hame: SST, 0088833, F5833,Hz8, DIB/SBY Local Hedian :© 8.80pw

6., BE+B6 #/ml( 99.92) Local Hean(nl): 1.14pm
Mode at  0.75 pw Local S.D.(nl): H.BBpn

{{ SCALE RANGE (pm): 8 - 18 »> Local Conf(nl):104,0808 %

YB.ij |

63.82-1 :

56. Bz-{ :

49, B'Hl :

42. Bz-‘l :

35.32*{ :

ZB.Bzﬂ :

21. Bz-—: :

14.82-" :

?.Bx-: :

B. 8% = — ] I I i

B ) 6 7 i 9 18

Size (in microns)
Linear Scale
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SAMFLE NAME @ S8T,B000033,FR033,H20,DEB/SDE
FILE MAME r AASSTAFSOEE. 002

[—— ——

—— — ~— - -

DATE : 15/11/7198% ACR. RANGE @ Q.5-150 COUNTS
TIME P 11:40 A0E . MODE ¢ SaMPLE S.NLF.

CONFIG. ;1 (0,7 81y 1 AQCE. TIME s 410 S5EC VosLD.U.
CELL TYFPE : MABNETIC (3): S&MPLE SIZE @ 4 }

COMCENTR. &

1 8693
2 0.85
2 ATSY

&

1. BE+OH H/ml

8.96~-03 4%

SAMPLE TYPE : REGULAR REG. CONF. : 99.00%0V) SOLIDS
PROBABILITY NUMBER DISTRIBUTION GRAPH

Name: $SST,168600833,F5033,H28, DIR/SHK Local Hedian @ 0.08pm
6. 8586 #/ml( 99.9) Local Hean(nl): 1.14pm
Local S.D.(nl): #.88pa
({ SCALE RANGE (ym): B - 1B 3> Local Conf(nl):106.94 %
iﬁﬂzj |
QB.ﬁz-i :
BB.sz :
?B.Bz-: :
ﬁa.ﬂ'f.—: :
5. 82~ / |
4B.Bzﬁ :
3B.Bzﬁ :
ZB.BZ"i :
iﬂ.ﬂz-’l :
L I R I Sy S I E R A R
| 1 2 3 4 5 fs 7 a 9 10

Size (in microns)
Linear Scale
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SAMFLE NAME : 88T, BOO0033,FS033 ,HEO . DEE/SEK
FILE NAME 3 AINGSTA\FS033. 00

DATE r 15%/11/71908%9 oAkl . RANGE r OL5—-150 i COUNTS
TIME s 11340 oAce. MODE : BAMPLE ! SL.NLFL
CONFIG. 1 (0.7 810 POACE. TIME r 410 SEC P S5.DWU.
CELL TYPE r MAGNETIC (3! SAMFLE SIZE : 4 O CONCEMN
SAMPLE TYFE @ REGULAR fRER. CONEF. H Q5. 00% (V) VOSOLIDS
PROBABILITY VOLUME DENSITY GRAPH

Name: SST,BR00033, F5833,H28, DBL/SEX Median : 27.98pm
8.98-85 cc/ml(1bd.d2) Mean{nv): 2.92pm Hean(vm): 3Z.38pm
Hode at G.B0 pn S$.h.{nud: 2.09m S.D.Cum): 25, GOym

{{ SCALE RANGE (pm): ADJUSTED >} Conflvm): 99.36 2
15.8%

-
13.52-"
12.ﬂz-’|
1B.Sz—: _
9.39:-"
7.52- 1
6.32-1'1
4.5~
3.8
1.52 ” H
.82 e 1 S

f 11 22 RK] 44 5% 6b 77 88 99 118

Size (in microns)
Linear Scale

r HaPEn
s .35
v GS5EY
TR.: &.8E+06 #/ml
.- Y
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SAMFLE NAME @ SST,B000033,FS033HE0, DER/GHK

FILE nNaAME 1 ANSSTAFS0I3 .02
DATE » 15/11/719489 VD ARR . RANGE : 0.5-150 1 COUNTS s H&62ES
TIME t 11:40 fOARD . MODE : SAMPLE O I VI O PRI ¢ 1+
CONFIG. 1 (0.7 81) i ACR. TIME s 410 SEC HE = I I r 455
CELL TYPE + MAGNETIC (3)) SAMPLE SIZE : 4 COCONCENTR. @ 6.0E+04 H#/tk]
SAMPLE TYPE @ REGULAR ! RER. CONIF. : Q5. 00% (V) fSOLIDS H.9-03 %
PROBABILITY VOLUME DESTRIDUTION GRAPH
Name: SST,DRBRE3I, FS633,428, DDR/SDK Median @ 27.98mm
3.9%-85 ce/mli(108.82) Hean{uv): 2.92m Mean(vi): 32. 30w
S.D.Cavd: 2,69 S.D.(wm): 2h.66pm
(¢ SCALE RANGE (pm): ADJUSTED > Canflva): 99.30 %
16082
.
98.82-:
Bﬂ.ﬂz-:
?B.ﬁz-:
Bﬁ.ﬂzﬂ
Sﬂ.ﬂz-Jl
4B.ﬂz—’|
Bﬂ.ﬁz—:
ZB.BZ—:
lﬁ.Bx-’l

8.8«

Size (in microns)
Linegar Scale
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Single Shell Tank Project

Tank: 241-U-110
Core: 5]
Segment: 4

Cuslomer ID:  89-041

Unitreoted Somple Results

Check Blonk Semple
Stondard
Laboratory ID: F50352 F5053 F5033
pH 100.50% 5.67 12.71
ZWoler 99.10% 8.8 mq 38.80%
Approved b 7 H.S. Rich
/
/
Verified by: éﬂn -—{4’%/ C.M. Seidel
S
L. H. TayTor

Approved by:

7 L.H. Taylor
pa

4703790

Somple Check
Duplicote Stondard
F5034 F5056
12.92 100.00%
39.10% 95.00%

Date: &'7’5//;“//5/@0
Date: 6//2/70

Date: 5/9/90
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Interim

470490

Rev.E

§5T7-102

Analytical Batch

Lab Segment Serial No.: F5033

Customer 1D.: 89-041

pH of the solid sample

Printed Naine

Instrument AL10653
Procedure /Rev [ [LA-212-103/A-3
Technologist 6C269 M. Franz
Date 11/22/89
Temperature 24,7
Siarting Time 13:00
Ending Time 15:30
Chemist R. E. Brandt
Description Lab, Id. Description Lab. Id.
1 | Initia! Check Standard F5032 12
2 | Blank F5053 13
3| Sample of 89-041 F5033 14
4 | Duplicate of 89-041 F5034 15
5 | Final Check Standard F5036 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
LMCS Check Standard | 72C11/5.0 ml 5.0 m}
Prcpa@w @ ;Q‘ A 2 H. S. Rich Date:  04/06/90
Sigmatar Printed Naaue .
Verified by: %‘M /V/j/ ,/4/ C. M. Seidel Date:  04/06/90
nulun P'rinted Name
Approved by: 43_75»," IML/"/‘» L.H. Taylor Date: 5/9/90
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Rev.E

S8T-102

Analytical Batch

Lab Segment Serial No.: F5033

Customer ID.: 89-041

°% Water in Sample 89-041

Instrument N/A
Procedure/Rev | LA-564-101/D-1
Technologist 68598 R.D. Hale
Date 11/28/89
Temperature 120C
Starting Time 10:00 11/27/89
Ending Time 10:00 11/28/89
Chemist R.E. Brandt
Description Lab. Id, Description Lab. ld.
1 | Initial Check Standard F5032 12
2 | Reagent Blank F5053 13
3 | Sample 89-041 F5033 14
4 | Duplicate of 89-041 F5034 15
5 | Final Check Standard F5036 16
5 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book [ Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard
LMCS Check Standard | 11C11AG/1.0q. 1.0 gram
= yaimir e
Prepared\by: f H. 8. Rich Date: May 4, 1990
,\Pj Septure” A Priated Nanie
Verified by: o, C. M. Seidel Date: May 4, 1990
! \}.| alure Printed Name
Approved hW?’"‘; C Date: 5/9/90
Signatuie’ ll’nﬁﬂu'm:l:uay lor
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KOH FUSION ANALYSIS



ve

91125204679

Single Shell Tank Project Fusion Analsysis
Laboratory Results of Solids
Units are Sample Wet HWeight

Tank: 241-U-110
Core: 5
Segment: 4
Customer 1ID: 89-041
Check Blank Sample Sample Spike of  Check
Standard Duplicate Sample  Standard
Laboratory 1ID: F5037 F5052 F5038 F5039 F5040 F5041
Fusion Digestion (First Digestion) 3.03g/L 3.4g/L
Total Alpha 85.10% <2.42E-04 uci/L 3.63E-01 uci/g 4.38E-01 uci/g * 86.40%
Total Beta 95.40% <5.58E-04 uci/L 1.08E+03 uci/g 1.14E+03 uci/g * 94.80%
Uranium 108.30% 0.359 ug/L  2.16E+03 ug/g 2.89E+03 ug/g 113.30% 98.60%
Fusion Digestion (Second Digestion) 1.92 g/L 1.73 g/L
GEA
Cs-137 102.80% <6.32E-02 uci/L 4.84E+01 uci/g 4.29E+01 uci/g 106.00% 102.10%

* Ratio of Standard To Spike Insufficient To Calculate Spike Recovery.



T°¥

911 272%334180

Single Shell Tank Project Fusijon Analysis

Tank:

Core:
Segment:
Customer ID:

Laboratory 1ID:

Fusion Digestion

Total Alpha
Total Beta

Uranium

Fusion Digestion

GEA
Cs-137

Sample Results on Laboratory Digestions

241-4-110
5
4
89-041
Check Blank Sample Sample Spike of
Standard Duplicate Sample
F5037 F5052 F5038 F5039 F5040
(First Digestion) ' 3.03 g/L 3.4g/L
95.10% <2.42E-04 uci/L 1.10E+00 uci/L  1.4%E+00 uci/L *
95.40% <5.58E-04 uci/L 3.28E+03 uci/L  3.88E+03 uci/L *

108.30% 0.35% ug/L  6.55E-03 ug/L 9,82E-03 ug/L 113.30%

(Second Digestion) 1.92 g/L 1.73 g/L

102.80% <6.32E-02 uci/L 9.29E+01 uci/L  7.42E+01 uci/L  106.00%

* Ratio of Standard to Sample was insufficient to calculate the spike recovery.

Check

Standard
F5041

86.40%
94.80%

98.60%

102.10%
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Interim

404790

Rev.E

$5T-102

Analytical Batch

Lab Segment Serial No.: F5033

Customer ID,: 89-041

Fusion Dissolution

Instrument N/A
Procedure/Rev |LA-549-141/A-0
Technologist 6B598 R. D. Hale
Date 11/22/89
Temperature 450 C
Starting Time 10:30
Ending Time 2:30
Chemist S. A. Catlow
Description Lab. Id. Description Lab. Id.
1 ] Reagent Blank F5052 12
2 { Sample 89-041 F5038 13
3{ Duplicate 89-041 F5039 14
4 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book { Second Book |Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
N/A
— ey
Preparéd by: ) H. 8. Rich Date:  04/06/90
Signature Printed Name
Verified by: féf@ﬁ M iim‘ é{ C. M. Seidel Date:  04/06/90
 Sigpeare Printed Name
Approved by@%/Q/’?‘-; Z A\//-T (ot Date: 8/20/@
" Sigratwe /7 Printed Nane i
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Interim

Rev.E

§ST-102

470490

Analytical Batch

Lab Segment Serial No.: F5033

Customer ID.: 89-041

Second Fusion Dissolution

Instrument N/A
Procedure /Rev | LA-549-141/A-0
Technologist 6B598 R, D, Hale
Date 4-30-90
Temperature 450C
Starting Time 08:30
Ending Time 10:00
Chemist S. A, Catlow
Description Lab. Id. Description Lab. id.
1 | Reagent Blank F5052 12
2 | Sample 89-041 F5038 13
3 | Duplicate of 89-041 F5039 14
4 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
N/A
Prepared Q%‘L_ H. 8. Rich Date: May 4, 1990
Printed Name
Verified by: /V j%&/ C. M. Seidel Date:  May 4, 1990
lun. Printed Naime
Approved by; 5 7 e LK. Taylor  Dawei__5/9/90
i
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Interim

Rev.E

§8T-102

Analytical Batch

Lab Segment Serial No.: F5033

Customer ID.: 89-041

Tota!l Alpha + Total Beta

470340

Instrument WAS7277 Fusion Dissolution
Procedure/Rev | LA-548-101/A-2 gg:ﬁ;:g; :fere prepared in batch, but
Technologist 6C269 M. Franz counted randomly.
Date 11/29/89
Temperature N/A
Siarting Time 07:30
Ending Time 14:30
Chemist S. A. Catlow
Description Lab. Id. Description Lab. Id.
1 | Initial Check Standard F5037 12
2 | Reagent Blank’ F5052 13
3| Sample 89-041 F5038 14
4 | Duplicate of 89-041 F5039 15
5 | Spike of 89-041 F5040 16
6 | Final Check Standard F5041 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type Na. & Aliquot No. & Aliquot No. & Aliquot | of Standard
LMCS Check Standard 83B44/10 mL 10 mL
Spike 83B44/10mL | Sample/s ul 10.005 mL
Prepared {LMZ : );;{ A H. S. Rich Date: May 4, 1990
Jgnature Printed Name
Verilied by:{__2~2-% ._ C. M. Seidel Date: May 4, 1990
ithnalure lrinted Name
Approved by; = ‘“}" £ L Ho TayTlor Date:  5/9/90
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Interim

Rev.(Draft) 1/18:89

$3T-103

Single Shell Tank

Phase

Calibration Record A
Analyte: Am2 41 ; Co 60
Procedure 1,0~508-002 Revision: A-D
Instrument:Detectoxr #16 Property Number: WA639599
Technologist: R. A. Jones Payroll Number: 65801
Date; 2-27-88
Calibration Standard1ID: 36B40A4; 36B40B4; 36B40C4
Analyte Concentration: N/A
Type of Calibration: Efficiency
Instrument Reading
Dilution Concentration | Units =
1
2
3
4 SEE ATTACHED SHEETS
5
G
7 I
8
9
10
Comments:
— = ﬁ
Prepared\by: H. S. Rich Date: May 4, 1990
. Printed Name
Verified by: CE > éd?g?é C. M. Seidel Date:_May 4, 1990
i ¢ Printed Nane
Approved by DAL T £ L. H. Taylor Date:__May 9, 1990

Signalurt

Printest N
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

RADIONUCLIDE:

HALF LIFE:
COUNT TIME:
CPM BHKG:

CPm 1" BHKE:

STANDARD SIZE

ID
32B40RE
SSR40ORT

32R40CT

SER40R4
SER40R3

SEBE40CH

m

o

m

4]

u

DETECTOR No.

Co-E0
192

&

DATE

04/24/788
04/24/88

Q4/24/88

05/31/88
05/31/88

Q05/321/88

0&/17/88
Q06/17/88

Q0&/17/88

16

CALIBRATED RY:

TIME

1200

1200

COUNTS ©
0 DEB.

113109

BOL4TS

90565

168475

USING FROCEDURE LG-508-~00Z

TIME ZERD DATE (HD):
DATE COUNTED 5% (HD)
DATE COUNTED 2% (HD)
DATE COUNTED 1" (HD)
RA JOMES HD © =
COUNTS @ COUNTS =
90 DEG. 180 DEG.
111016 110133
206864 207083
298335 294777
89136 8a87%9¢
166598 1LE64E1
252194 253139
BO0S3 81855
161830 157312
 E33088 233428

15883
15954
16298
15917
O/ RS/ 44
COUNTS @
=70 DEG.
111447

206310

296162

88938

168782

286756

0106

Fars
tu
&
-
(o]
£

]
LS
fary
m
.-
-



STANDARD  SIZE STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CRi CORR CEM

S2B40R8 1 £93550 ol 1.01 cea47 Q. 3242

SeR40RT7 i 134700 41224 1.01 41731 0. 3098

ZEE40CT 1 201000 S9465 1.01 £0197 0. 2995

AVERAGE, 1" = O.311E +/~ EIS% Q. 0243 7.81 % ON  04/24/88

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY

1D VALLUE CRM CORR CRiM

3EB40AS zv 71060 17873 1.16 20753 0. 2921

ZRB4OES =L 135500 33495 1. 16 38893 0. 2870
jz SER40CA = £00800  S0833 1. 16 59025 0. 2940
;3 AVERAGE, & = 0.2910 +/- @35%  0.0070 2. 41 % ON  0S5/10/89
o

STANDARD 8TD AVE DECAY DECRY CORR EFFICIENCY
L 1D VALUE Crm CORR Crm
M zzR4ons 50 70160 16141 1.03 16559 0. 2360
" zeB40BE v 135700 32018 1.032 22847 0. 2421
™ SER4QCE G" 2013900 46293 1.03 47492 0. 235&
__ AVERAGE, 5" = 0.2378 +/— E95%  0O.0073 3.08 % ON 0S/31/88
= NEW EFFS FOR DET 16 Co60 o= o.ziie an = G. 2910

g0 = 0.2378

vt s ——

3aQ

e L T L O Sy Sy pp———
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

RADIONUCLIDE :
HALF LIFE:
COUNT TIME:

CPM BKG:

CRM 1" BHKG:

STANDARD SIZE

ID
36R40A7
SEE40RA8
S6B40RT
SERAORE
S6eB40C7T7
SEER400CH
36B40A4
S6B40OR4

26B40C4

43H1EN
438160

43B160

Hop

o fa

M

oo

)

DETECTOR No.

Am-241
157800
S
0.5
0.5

DATE

Q4/25/88
04/25/88
04/25/88
Q4 /25768
Q4/25/88
04725708
05/10/89
05/10/89

05/10/89

0z/27/788
o2/27/88

o2/27/848

1&

TIME

1200
1200
1200
1200
1200
1200

1200
1200

1200

1200

(SR LI

s STh

CALIEBRATED RY:

COUNTS @
Q0 DEG.

882493
8757
153949
199185
224092
19897

EEOES

13

2

=898

178443

USING FROCEDURE LR-508-00Z

TIME ZERO DATE (HD)
TIME ZERD DATE (FHD)

DATE COUNTED &*
DATE COUNTED
DATE COUNTED

RA JONES

COUNTS =
90 DEG.

88630
86696
1\-4-.! hJuJ
159612
223920

21702

66703

L
T
m
>
|
\J

fo
-J
(ir
—
£
G

66084

117083

190640

HD 0 =

COUNTS @
180 DEG.

88197
87396
153519
1539046
224469
221080
66200
122769

1783587

69151
116239

192034

(HID)
& (HD)
1" (HI)

133267
15883
15860
16298
15917

09/85/ 44

COUNTS @
270 DEG.

88:"’!

a7208
153879
158672

DEE”EU

70103

116860

187717
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275730

!

STANDARD SIZE sSTh AVE DECAY
D VAL UE Criv CORR
3EB40OAT7 i 62710 17681 1.00
SEE4OAB o 60570 17447 1.00
S6B40BT7 v 109900 30740 1.00
S6HE40RE i 103800 F18:2S 1. 00
SER40CT A 159700 440087 1. 00
SER40CH e 159800 44181 1.00
AVERAGE, 1" = O. 2029 +/—~ @954 0.0100
STANDARD STD AVE DECAY
In VALUE CrFmM CORR
SER40A4 an 61210 13268 i.00
36B40R4 =" 111700 24582 1.00
SER400CH 2" 160600 S56E78 1,00
AVERAGE, &" = 0. 2200 +/- EI95%L Q. 0053
STANDARD STD AVE DECAY
ID VALUE CRM CORR
4ZB1EN an 62030 13632 1.01
43B160 v 106400 23157 1.01
43B1E0Q 5" 181900 37803 1.01
AVERAGE, S" = 0.2174 +/- @9I5% Q. Q125

NEW EFFS FOR DET 16 Am—241 1" =

DECAY CORR
CPNM

17683
17450
ST 44
31830
L4595
44188

3. 54 %

DECAY CORR
CPM

2.4l %

DECRY CORR
CPM

278z

L

23412

S.74 A

EFFICIENCY

0. 2820
0. 2881
Q. 2797
0. 2699
O.26811
0. 2765
ON  Q&4/24/88

EFFICIENCY

ON 05/10/89

EFFICIENCY

ON  O2/27/88




PAGE 9

ALPHA BETA EFF., DETECTOK #16

- v s G o G WOV W ke v WS . Sa S G D v dnb

ISOTOPE 1% 2 5u OATET™ DATE2" DATES"
AM241 L2861 L2211 .2107 022290 022290 022290
€060 .2991 L2877  .250° 022790 022290 022290
SK8s - -
Y83 . .

G‘ SR 39 - [ ]

h SR90 . .

o Tommess T T e T e Ee e mnmEEEe Tomemsmmses
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SRY90 . .
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(- TCH9 . .

& RUT03 - -

~ RURH106 . .

— $8125 . .

- CS134 .
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CS137 4316 o 032489
CEPR144 . .
PMI47 2117 . 032489
SH151 . .
SN113 . .
IRNBYS . .
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ALPHA BETA EFF. DETECTOR #16

e B ol il e U Ak LA VR Y NP maE S W WER SN Y P e Sy ey S e wms i e w—

ISOTOPE 1" 2~ 5 DATE1™ DATE2™ DATES™
AN241 L2829 2200 2174 042688 051289 022988
€060 L3112 .2910  .2378 -525;;3 051289 061688
skas - LT

ves . - T T
SRBY . LT T
SR9C - T T -
oo . . T T
seven . . T
ress . . T T T
RUt03 . . T
RURNI06 - - T
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es1s4 . . T T
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CEPR144 ~ . T
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swst . . T
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Interim

4704/90

Rev. E

$8T-102

Analytical Batch

Lab Segment Serial No.: F5033

Customer ID.: 89-041

GEA Analysis
Instrument 401934
Procedure /Rev | LA-548-121/C-2 Second Fusion Dissolution
Technologist 6B598 R. D. Hale Samples are prepared in batch, but counted
Date 5/2/90 randomly.
Temperature N/A
Starting Time 13:00
Ending Time 14:00
Chemist S. A. Catlow
Description Lab. Id. Description Lab. 1d.
1 | Initial Check Standard F5037 12
2 | Reagent Blank F5052 13
3| Sample of 89-041 | F5038 14
4 ) Duplicate of 89-041 F5039 15
5 | Spike 89-041 F5040 16
6 | Ending Check Standard F5041 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot [ No. & Aliquot | of Standard
LMCS Check Standard | 122B44/500ul. 22 ml.
Spike 122B44/500ul. | Sample/100uL 22 mL
Prepared by: dﬁﬂjﬁ__ﬁm S. A. Cervantes Date:  8-10-90
Sighatfre Printed Name
Verified by: W (_.M C. M. Seidel Date:  8-10-90
Signature Printed Name .
Approved by: - :747 L LT n// Date: § 250
Signawfe Iinted Nilne
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36

Single Shell Tank

Phase

Sig tlalut/ Peinted N

Calibration Record A
Analyte: Mixed Isotope Standards
Procedure 1.0-508-003 Revision: A-0
Instrument: GEA Detector #3 Property Number: ya-77228
Technologist: J. L. Anderson Payroll Number: ~ §1413
Date: 02/07/89
Calibration Standard |D: 5684001
Analyte Concentration: /A
Type of Calibration: Gamma_Energy Analysis (Efficiency)
Instrument Reading
Dilution Concentration |Units =
1
2
3 See ittached
4
5
6
7 i
8
9
10
" | Comments:
2
& H. S. Rich Date:_tay 4, 1990
N riuled Nanne
’
Verificd by: &TM /M{ /C 1M Seidel Date:_May 4, 1990
unm. ‘anted Name
£ | Approved bye")ﬂ? 4 L. H. Taylor Date: May 9, 1990
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DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATICN DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

59.536
88.032
122.0614
165.853
279.1967
391.668
513.99
661.65
896.021
1173.237
1332.501
1836.129

LOGCEFF) =
+
+

LOGCEFF) =
+
+
+

59.536
88,032
122.0614
165.853
279.1967
391.668
513.99
661,63
898.021
1173.237
1332.501
1836.129

3

41

22 ML LlGUID, POS 1
2-Jul-89

J. L. ANDERSON/M. R. DOWELL

56B40 D1

EFFICIENCY (COUNTS/GAMMA)

2.833765€-02
2.881764E-02
2.756557€~02
2.270614€-02

1.285730E-02

7.841011E-03
5.779292E-03
4 . 773005E-03
4.278530E-03
3.371238E-03

=1.113845E+01
3.4B4260E+00 *LOG(ENERGY)
-3.990659E-01 *LOG(ENERGY) "2

-2.052334E+01

9.121738E+00 *LOG(ENERGY )
=1,553578E+00 *LOGCENERGY) "2
8.018036E-02 *LOGCENERGY) "3

PROCEDURE 1.Q-508-003

3
42
22 ML LIQUID, POS 2
2-Jul -89
J. L. ANDERSON/M. R. DOWELL
56840 D1

EFFICIENCY (COUNTS/GAMMA)

7.455306E-03
7.462748E-03
7.578302E-03
6.965814E-03

3.596591E-03

2.318396E-03
1.824191€-03
1.461179E-03
1.321243E-03
1.011332e-03



067

d

EQUATION 0-165 KEV
LOG(EFF) = -6.838496E+00
+ 8.819509E-01 *LOG(ENERGY)
+  -9.970528E-02 *LOG(ENERGY)"2

EGUATION 1565-1836 KEV
LOG(EFF) = 3.082260E-01
+  =1.410839E+00 *LOG(ENERGY)
+ 1.042898E-01 *LOG(ENERGY) "2
+  =5,8747256-03 "LOGCENERGY) "3

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
DETECYOR: 3

GEOMETRY CODE: 43

GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 3
CALIBRATION DATE: 2-Jut-B9
ANALYST(5): J. L. ANDERSON/M. R. DOMELL
STANDARD 1D: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 2.020462E-03

88,032 1.924344E-03
122.0614 2.027231€-03
165,853 1.712371E-03
279.1967

391.668 1.056509€-03

513,99

661.65 7.115743E-04
898.021 5.243928E-04
1173.237 4.551585€-04
1332.501 4.223636E-04
1836.129 3.139091E-04

EQUATION 0-165 KEV
LOGCEFF) = -5.300788E+00
+  ~3.550643E-01 *LOGCENERGY)
+ 3.27263%E-02 *LOG(ENERGY) "2

EQUATION 165-1836 KEV
LOGCEFF) = =-9.815549E+00
+ 2.402920E+00 *LOGCENERGY )
+  =4.428B77€-01 *LOG{ENERGY) "2
+ 2,059131E-02 *LOGCENERGY) "3
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* GAMMA SPECTRUM ANALYSIS

*

*
*
*x
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:32:12

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.00 SIGMA UNCERTAINTY

LLD CALCULATION PERFORMED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3615
ﬁgALYZED BY: Ad

§AMPLE DESCRIPTION: F5037-6530

GEOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO
EOLLECT STARTED ON 2-MAY-90 AT 16:49:10

COLLECT LIVE TIME: 3000. SECONDS

- REAL TIME:  3008. SECONDS
DEAD TIME: 0.27 %
" DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

39



222-S COUNTING ROOM WESTINGHOUSE HANFORD

PK

1C
2C
3C
4C

5C

CENTROID
CHANNEL

59.59
63.96
73.00
1126.58

1138.93

1209.70
1323.58
1591.91
1604.02
2346.60
2665,04
2730.71
2921.99

ENERGY
KEV

30,38
32.56
37.08

563.34

569.51

604.88
661.79
795.90
801.96
1173,25
1332.54
1365.39
1461.09

PEAK ANALYSIS

FWHM
KEV

1.34
1.34
1.34
1.45

1.45

1.60
1.69
1.66
1.66
1.98
1.92
1.82
2.01

oLy
ERROR QUOTATION AT 1.00 SIGMA

8RAK CONFIDENCE LEVLL AT 85.0%

BACKGND  NET AREA ERROR
COUNTS COUNTS %

1659. 387. 14.9
1598. 2579. 4.8
1471. 616. 9.9
689. 428. 9.2
731. 851. 7.5
778. 5902. 1.5
569. 11089. 1.0
533. 3952, 2.4
497, 357. 12.0
405. 5529. 1.5
115, 5058. 1.5
45, 120.  13.4
32. 677. 4.1

€™~ MULTIPLET ANALYSIS CONVERGED NORMALLY

1.5¥

LR

A

40

04-MAY-90 12:32:12

NUCLIDES

CE-144
I-129
CS-134,
EU-152
CS-134,
BI-207
£S-134
€sS-137
€S-134
CS-134
C0-60
C0-60
CS-134
K-40

F5037-0530



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE:

F5037-6530

DATA COLLECTED ON 2-MAY-90 AT 16:49:10

DECAYED TO

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133

rA-139

BA-141
BE-7
*B1-~207

§%-212
1-214
£D-109
CE-139
CE-141
CEPR144
C0-56
£Q-57
c0-58
£0-60
CR-51
€5-134
CS-136
£%-137
€S-138
FU-152
EU-154
£U-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

41

0. DAYS,

RADIONUCLIDE
ACTIVITY CONCENTRATION IN wuCi/LI

MEASURED

LLD<8.95E-01
LLD<1,81E-01
LLD<8.65E-01
LLD<1.77E-01
LLD<9.61E-02
LLD<1,.83E-01
L1D<]1.65E-01
LLD<2,15E-01
LLD<4.61E-01
LLD<7.33E-01
LLD<5.00E-01
LLD<1,76E+00
LLD<1.93E-01
LLD<2.76E+00
LLD<1.32E+00
LLD<1.92E+00
LLD<1.04E-01
LLD<).66E-01
LLD<1.42E400
LLD<1,96E-01
.LLD<8,91E-02
LLD<2.00E-01

2.13E+01
LLD<1.25E+400

1.25E+01
LLD<1,98E-01

2.99E+01
LLD<2,61E-01
LLD<9.68E-01
LLD<4,34E-01
LLD<3.17£-01
LLD<5.07E-01
LLD<2.18£-01
LLD<1.40E-01
LLD<1.78BE-01
LLD<3.32E-01
LLD<1.91E-01
LLD<3.07E-01
LLD<4.89E-01

2.85E+01
LLD<4,11E+01
LLD<1.27E-01
LLD<3.96E-01
LLD<5.47E+00
LLD<1.15E-01
LLD<4.30E-01
LLD<2.18E-01

ERROR

+-3.39E-01
+~3.15E-01
+-3.70E-01

+-1.20E+00

ANALY

DECAY
CORRECTED

LLD<8.95E-01
LLD<1.81E-01
LLD<8.65E-01
LLD<1.77E-01
LLD<9.61E-02
LLD<1.83E-01
LLD<1.65E-01
LLD«2,15E-01
LLD<4.61E-D1
LLD<7.33E-01
LLD<5.00E-01
LLD<1.76E+0Q0
LLD<1.93E-0)
LLD<2,76E+00
LLD<)Y,32E400
LLD<1,92E+00
LLD<]1.04E-0Q)
LLD<1.66E-01
LLD<1.42E+00
LLD<1.96E-01
LLD<8.91E-02
LLD<2.00E-01

2.13E+01
LED<1.25E+00

1.25E+01
LLD<1.98E~-01

2.99€6+01
LLD<2.61E-01
LLD<9.68E-01
LLD<4.34E-01
LLD<3.17E-01
LLD<5,07E-01
LLD<2.18BE-01
LL0<1.40E-01
LLD<1.78E-01
LLD<3.32E-01
LLD<1.91E-01
LLD<3.07E-01
LLD<4,.89E-01

2.85E+01
LLD<4.11E+01
LLD<1,27£-01
LLD<3.96E-01
LLD<5.47E+00
LLD<Y.15E-01
LLD<4.30E-0]
LLD<2.1BE-01

- e

04-MAY-90 12:32:12

0.0000 HOURS BEFORE THE START OF COLLECT.

SIS REPORT

ERROR

+-3.39E-01
+-3.15E-01
+-3.70E-01

+-1,20E+00



MN-56  LLD<2.22E-01 LLD<2.22E-01
NA-22  LLD<1.68E-01 LLD<1.68E-01
NA-24  LLD<1.20E-01 LLD<1.20E-01
NB-94  LLD<1.84E-01 LLD<1.84E-01
NR-95  LLD<1.88E-01 LLD<1.88E-01
NB-97  LLD<1.05E+00 LLD<1.05E+00
NP-238 LLD<9.51F-01 LLD<9.51E-01
NP-239 LLD<7.97E-01 LLD<7.97E-01
PA-233 LLD<3.29£-01 LLD<3.,29E-01
PA-234M LLD<4.32E+01 LLD<4.32E401
PB-210 LLD<4.53E+00 LLD<4.53F+00
PR-212 LLD<2.70E-01 LLD<2,.70E-01
PB-214 LLD<3.89E-01 LLD<3.89E-01
PO-210 LLD<1.56£+04 LLD<) . 56E+04
PO-214 LLD<6,00E+03 LLD<6.00E+03
PO-216 LLD<1.18E+04 LLD<1.18E+04
PU-239 LLD<1.22£+03 LLD<1.22E+03
PU-241 LLD<4.42E+04 LLD<4, 42E+04
RA-224 LLD<2.85E+00 LLD<2.85E+00
RA-226 LLD<2.97E+00 LLD<2.97E+00
RB-88  LLD<1.23E+00 LLO<]1.23E+00
R3-89  LLD<1.l7E+00 LLO<, 176400
N-220 LLD<1.59£+02 LLD<1.59E+02
U-103 LLD<1.85E-01 LLD<].85E~01
RURH106 LLD<3.52E+00 LLD<3, 526400
§8-124 LLD<3.79E-01 LLD<3.79F-01
SB-126 LLD<1.30E+00 LLD<1.30E+00

'-46  LLD<2.49E-01 LLD<2.49E-01
SE-75  LLD<1,94E-01 LLD<1.94E-01
$N-113 LLD<2.40E-0} LLD<2.40E-01
SR-85  LLD<1.80E-01 LLD<1.80£-01
SR-91  LLD<2.96£-01 LLD<2.96E-01
SR-92  LLD<1.79E-01 LLD<1.79E-01
TA182 LLD<7.30E-01 L10<7.30E-01
TC-99M LLD<9.31E-02 LLD<9.31E-02
TE-123M LLD<1,00E-01 LLD<].00E-01
TE~125M LLD<2.50E+01 LLD<2.50F+01
TE-132 LLO<1.29E-01 LLD<1.29E-01
TR=228 LLD<5.15E+00 LLD<5. 15E+00
TL-208 LLD<1.99E-01 LLD<]1.99E-01
U-235  LLD<1.80E-01 LLD<1.80E-01
U-237  LLD<5.22E-01 LLD<5.22E-01
W-187  LLD<6.08£-01 LLD<6.08E-01
XE-131M LLD<4.39E+00 LLD<4.39E+00
XE-133 LLD<1.72E-01 LLD<1.72E-01
XE-133M LLD<1.10E+00 LLD<1.10E+00
XE-135 LLD<1.27E-01 LLD<1.27E-01
X£-138 LLD<9.73E-01 LLD<9,73£-01
Y-88  LLD<1.17E-01 LLD<1.17€-01
Y-91  LLD<6.81E+01 LLD<6.81E+0}
Y-91M  LLD<2.24E-01 L.LD<2,24E~-01
IN-65  LLD<5.35E-01 LLD<5,35E-01
ZR-95  LLD<3.28£-01 LLD<3,28E-01
ZR-97  LLD<1.78E-01

LLD<1.78E-01

P L L L L L L L T e L L L

TOTAL  9.23E+01 +-1.34E400  9.23F+01 +-1.34E+00

EBAR = *%%%% MEV/DISINTEGRATION '

MAXTMUM PERMISSABLE ACTIVITY = 2.15E-09 UC/LI

TOTAL MEASURED ACTIVITY = 9.23E+01 (+-1.34E+00) UC/LI
42
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F5037~6530
% TECH, SPEC, = ik (j_dkkik)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV ~  COUNTS %

59.59 30.38 387. 14.9 6.34E+00
63.96 32.56 2579. 4.8 4.01E+01
73.00 37.08 616. 9.9 B8.81E+00
1126.58 563.34 428. 9.2 1.57E+01
1138.93  569.51 851. 7.5  3.15£+01
1604.02 801.96 357. 12.0 1.8lE+01
C§730.71 1365.39 120, 13.4  9.55E+00
e
‘*ﬁ‘
o)
[ S ¢
1y
I
T
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*
* GAMMA SPECTRUM ANALYSIS

%

*
*
x

**#*********************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:36:32

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

FRROR QUOTATION: 1.00 SIGMA UNCERTAINTY

ILD CALCULATION PERFORMED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3616
%QALYZED BY: AJ

SAMPLE DESCRIPTION: F5052

GEOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000F+00 EA

ANALYSIS LIBRARY FILE: ANLOOO
COLLECT STARTED ON 2-MAY-90 AT 17:59:04

COLLECT LIVE TIME:  3000. SECONDS

T REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

44



222-S COUNTING ROOM WESTINGHOUSE HANFORD
PEAK ANALYSIS

PK

N

~ohron - Lo

CENTROID
CHANNEL

704.00
1021.91

1166.98
1218.83

1323.96
1822,73
2921.84

ENERGY
KEV

352.21
511.04

583.53
609.44

661.98
911.29
1461.02

FWHM
KEV

1,37
1.73

ERROR QUOTATION AT 1.00 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

"

5

45

BACKGND
COUNTS

218.
145,

119.
95.

102.
12,
16.

NET AREA

COUNTS

119.
129,

110.
lel.

89.
82.
657.

04-MAY-90 12:36:32

E£RROR NUCLIDES
%

20.3 PB-214

16.5 RN-222,1-133,
TL-208,NA-22,
IN-65,RH-106

12.2 Bl-214,
RU-103

20.4 (CS-137

20.1

4.0 K-40

Foube



L owle

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:36:32

SAMPLE: F5052
DATA COLLECTED ON 2-MAY-90 AT 17:59:04

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATIOBIE[I:NY uCi/LI
: A
MEASURED ERROR CORRECTED ERROR

AC-228 LLD<1.50E-01 LLD<1.50E-01

AG-108M LLD<3.49E-02 LLD<3.49£-02

AG-110M LLD<5.72£-02 LLD<5.72E-02

AM-241 LLD<5,04E-02 l.LD<5,04E-02

AM-243 LLD<3.04E-02 LLD<3.04E-02

AR-41  LLD<b.76E-02 LLD<6.76E-02

AU-198 LLD<3.17E-02 LLD<3.17E-02

BA-133 LLD<5.48E-02 LLD<5.48E-02
gA-lSQ LLD<1.47E-01 LLD<1.47E-01

A-140 LLD<1.45E-01 LLD<1.45E-01

BA-141 LLD<1,42£-01 LLD<1.42E-01

BE-7 LLD<3.45£-01 LLD<3.45E-01

BT-207 LLD<3.61E-02 LLD<3.61E-02

-212 LLD<6.39E-01 LLD<6.39E-01

1-214 3.83E-01 +-4.68E-02 3.83E-0) +-4,68E-02 R
¢h-109 LLD<6.11E-01 LLD<6.11E~01

CE-139 LLD<3.32E-02 LLD<3.32£-02
CE-141 LLD<5.49E-02 LLD<5.49E-02

CEPR144 LI D<4.61E-01 LLD<4.61E-01

€0-56  LLD<4.42E-02 LLD<4,42E-02

CQ-57 LLD<2.94E-02 LLD<2.94E-02

C0-58  LLD<4,79E-02 LLD<4.79E-02
C0-60  LLD<5.12£-02 LLD<5.12E-02
CR-51  LLD<2.96E-01 LLD<2.96E-01
€5-134 LLD<5.57E-02 LLD<5,.57E-02

C5-136 LLD<4.60E-02 LLD<4.60E-02

(3-137 1.20E-01 +-2.46E-02 1.20E-01 +-2.46E-02
CS-138 LLD<1,06E-01 LLD<1.06E-01

EU-152 LLD<2.75E-01 LLD<2.75E-01

EU-154 LLD<1.52E-01 LLD<1.52E-01

EU-155 LLD<1.06E-01 LLD<1.06E-01

FE-59  LLD<1.05E-01 LLD<1.05E-01
HF-181 LLD<3.92E-02 LLD<3.92E-02

HG-203 LLD<3.60E-02 LLD<3.60E-02

1-131  LLD<3.68E-02 LLD<3.68E-02

[-132  LLD<4,25E-02 LLD<4.25E-02

1-133  LLD<3.60E-02 LLD<3.60E-02

1-134  LLD<6.60E-02 LLD<6.60E-02

[-135  LLD<2.35E-01 L1.0<2.35E-01
K-40 1,39E+01 +-5.74E-01 1.39E+01 +-5.74E-01
KR-85  LLD<1.05E+0Q1 . LLD<1.05E+01

KR-85M LLD<4.11E-02 LLD<4.11E-02

KR-87  LLD<8.08E-02 LLD<8.0BE-02

KR-89  LLD<1.46E+00 LLD<1.46E+00

LA-140 LLD<4.30E-02 L1.D<4.30E-02

LA-142 LLD<8,92E-02 LLD<8.92E-02
MN-54  LLD<4.60E-02 LLD<4.60E-02

46



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234H
PB-210
PR-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RO-103
RURH106
§B-124
$8-125
SC-46
SE-75

s% 113
SR- 91
SR-92
ThA-182
TC-99M
F-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
ZR-97

TOTAL

1.LD<4.98E-02
LLD<5.90E-02
LLD<5.61E-02
LLD<4.21E-02
LLD<4.19E£-02
LLD<6.94E-02
LLD<1.67E-01
LLD<2.15E-01
LLD<8.11E-02
LLD<7,26E+00
LLD<9.15E-01
LLD<7.15E-02
LL.D<8.71E-02
LLD<3.90E+03
LLD<4.46E+02
LLD<2.34E+403
LLD<4.06E+02
LLD<].40E+04
LLD<7.74E-01
LLD<8,18E-01
LLD<4.00E-0L
LLD<2.03E-01
LED<3.23E+01
LLD<3.71E-02
LLD<7.30£-01
LLD<3.75E-02
LLD<4.06E-01
LLD<5.69E-02
LLD<4.96E-02
LLD<4.72E-02
LLD<4.59E-02
LLD<6.24E-02
LLD<7.00E-02
LLD<1.69E-0]
LLD<3.10E-02
LLD<3.25E-02
LLD<8.51E+00
LLD<3.47E-02
LLD<1.67E+00

1.35E-01
LLD<5.01E-02
LLD<1.53E-01)
LLD<1.39£-01
LLD<1.41E+00
LLD<5.40E-02
LLD<2.94E-01
LLD<3.43E-02
LLD<2.48C-01
LLD<3.80E-02
LLD<2.46E+01
LLD<4.72E-02
LLD<1.36E-01
LLD<7.71E-02
LLD<4.36E-02

1.45E+01 +-5.77E-01.

+-2.37E-02

LLD<4.98E-02
LLD<5.90E-02
LLD<5.61E-02
LLD<4.21£-02
LLD<4.19E-02
LLD<6.94E-02
LLD<1.67E-01

. LLD<2.15E-01
. LLD<8.11E-02

LLLD<7.26E+00
LLD<9,15E-0]
LLD<7.15E-02
LLD<8.71E-02
LLD<3,90E+03
LLD<4,46E+02
LLD<Z.34E+03
LLD<4.06E+02
LLD<1.40E+04
LLD<7.74E-01
LLD<B.18E-01
LLD<4.00E-01
L1D<2.03E-01
LLD<3.23E401
LLD<3.71£-02
LLD<7.30E-01
LLD<3.75E-02
LLD<4.06E-01
LLD<5.69E-02
LLD<4.96E-02
LLD<4,72E-02
LLO<4.59E-02
I.LD<6.24E-02
LLD<7 . 00E-02
LLD<1.69E-01
LLD<3.10E-02
LLD<3,.25E-02
LLD<8.51E+00
LLD<3.47E-02
LLD<1.67E+00

1.35E-01
LLD<5.01E~02
LLD<1.53E-01
LLD<1.39E-01
LLD<1.41E+00
L1.0D<5.40E-02
LLD<2.94E-01
LLD<3.43E-02
LLD<2.48E-01
1.LD<3,80E£-02
LLD<2.46E+01
LLD<4.72E-02
LLD<1.36E-01
LLD<7 . 71E-02
LLD<4.36E-02

---------

1.45E+01

EBAR = *¥¥x% MEY/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 3.64E-13 UC/LI
TOTAL MEASURED ACTIVITY = 1.45E+01 (+-5.77E-01) UC/LI
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% TECH. SPEC. = ki (i)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KLV COUNTS %

704.00  352.21 119, 20.3 2.88E+00
1021.91  511.04 129. 16.5 4.33E+00
1822.73  911.29 82. 20.1 4.61E+00

4
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* GAMMA SPECTRUM ANALYSIS
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CANBERRA SPECTRAN-F V2,06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:40:00

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

'PRROR QUOTATION: 1.00 STGMA UNCERTAINTY

1'ID CALCULATION PERFORMED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3617
éEALYZED BY: Ad

MPLE DESCRIPTION: F5038

OMETRY DESCRIPTION:
SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ARALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 2-MAY-90 AT 18:59:52
COLLECT LIVE TIME: 3000, SECONDS

(o REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:40:00
PEAK ANALYSIS

PK CENTROID ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1C 64.04 32.60 1,27 2136. 1267. 8.9 CE-144
2C 72.97 37.06 1.27 1830. 292. 17.1 1-129
3 1218.88 609.46 1.17 159, lal. 14.1 BI-214,
RU-103

4 1323.57 661.78 1.65 179, 6970. 1.2 C5-137
5 2921.82 1461.0} 1.79 27. 631. 4.2 K-40

ERROR QUOTATION AT 1.00 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

L

S

(X

o]

on 6

L

e

g

[¢a)



F5038

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:40:00

SAMPLE: F5038
DATA COLLECTED ON 2-MAY-90 AT 18:59:52

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATIOEEéﬁY uCi/LI
MEASURED ERROR CORRECTED ERROR

AC-228 LLD<1,69E+00 LLD<1.69E+00

AG-108M LLD<5.52E-01 LLD<5,52E-01

AG-110M LLD<3.39E+00 LLD<3.39E+00

AM-241 LLD<8.B83E-01 LLD<8.83E-01

AM-243  LLD<4.56E-01 LLD<4.56E-01

AR-41  LLD<5.57E-01 LLD<5.57E-01

AU-198 LLD<5.21E-01 LLD<5.21E-01

BA-133 LLD<6.94E-01 LLD<6.94E-01

BA-139  LLD<1.82E+00 LLD<1.82E+00

BA-140 LLD<1.90E+00 LLD<].90E+00

BA-141 LLD<1.87E+00 LLD<1.87E+00

BR-7  LLD<5.26E+00 LLD<5. 26E+00

BI-207 LLD<4.81E-01 LLD<4.81E-01

BP-212 |LD<6.64E+00 . LLD<6.64E+00

%é-zl4 3.83E+00 +-5.41E-01 3.836+00 +-5.41E-01 ,
-109 LLD<8.47E+00 LLD<8.47E+00

GE-139  LLD<4,12E-01 LLD<4.12€-01
E-141 LLD<6.69E-01 LLD<6.69E-01

EEPR144 LLD<5.79E+00 LLD<5.79E+00

€0-56  LLD<4.50E-01 LLD<4,50E-01

£0-57  LLD<3.66F-01 LLD<3.66E-01

C0-58  LLD<4.15E-01 LLD<4,15E-01

T0-60  LLD<5.51F-01 LLD<5.51E-01

LR-51 LLD<3.B3E+00 LLD<3.83E+00

€S-134 LLD<5.43F-01 LLD<5.43E-01

£5-136 LLD<4.09F-01 LLD<4.09£-01

CS-137 9,40FE+01 +-1.,345+00 9.40E+01 +-1.34E+00

€S-138 LLD<9.58E-01 LLD<9,58E-01

FU-152 LLD<2.75E+00 LLD<2.75E+00

FU-154 LLD<1.75C+00 LLO<1.75E+00

EU-155 LLD<).41E+00 LLD<1.41E+00

FE-59  LLD<1.05£+00 LLD<1.05€+00

HF-181 LLD<6.55£-01 LLD<6.55E-01

HG-203 LLD<4.72E-01 LLD<4.72£-01

1-131  LLD<5.36E-01 LLD<5.36E-01

1-132  LLD<1.18E+00 LLD<1. 18E+00

1-133  LLD<5.21E-01 LLD<5.21E-01

1-134  LLD<7.03E-01 LLD<7.03E-01

1135  LLD<2.09E+00 LLD<2.09E+00

K-40 1.336+02 +-5.77E+00 1.33F+02 +-5.77E+00

KR-85  LLD<Y.33E+02 . LLD<1.33E+02

KR-85M LLD<5.15E-01 LLD<5.15E-01

KR-87  LLD<).22E+00 LLD<Y, 226400

KR-89  LLD<1.91E+01 LLD<1.91E+01

LA-140 LLD<5,08E-01 LLD<5.08E-01

LA-142 LLD<1,18E+00 © LLD<L. 18E+00

MN-54  LLD<4,52E-01 LLD<4.52E-01



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB~214
PO-210
P0O-214
P0O-216
PU-239
PU-241
RA-224
RA-226
RB-88
f8-89
RN-220
f0-103
RH106
§%~124
-125
-46
SE-75
SN-113
R-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
H-228
L-208
y-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
ZR-97

TOTAL

52

LL.D«5.07E-01
LLD<6.32E-01
1.LD<5.04E-01
.LD<4.21E-01
LLD<4.63E-01
LLDO<4.11E+00
LLD<).76E+00
LLD<2.66E+00
LLD<1.08E+00
LLD<B.92E+01
LLD<1.53E+01
{LD<9.61E-01
LLD<1.21E+00
LLD<3.67E+04
LLD<4,.75E+03
LLD<2.61E+04
L.LD<5.12E+03
LLD<Y.71E+05
LLD<1.01E+0L
LLD<1.12E+01
LLD<4.00E+00
LLD<2.53E+00
LLD<4,11E+02
LLD<5.46E-01
LLD<8.90E400
LLD<5,15E-01
LLD<4.87E£+00
LLD<5.84E-01
LLD<6.28BE-01
LLD<7.58E-01
LLD<5.82E-01
L.1.D<8,35E-01
LLD<6.68L-01
LLD<1.83E+00
LLD<3.80E-01
LLD<4.03E-01
LLD<), 116402
LLD<4.48E-01
LLD<2.39E+0]
LLD<5.23E-01
LLD<6.85E-01
LLD<1.83E+00
LLD<1.56E+00
LLD<).76E+01
LLD<8.16E-01
LLD<3.89E+00
LLD<4.38E-01
LLD<3.24E+00
LLD<3.80E-01
LLD<1.88E+02
LLD<6.31E-01
LLD<Y,25E+00
LLD<7.90£-01
LLD<4.05€-01

" 2.31E402 +-5.95E+00
EBAR = *¥x** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 2.81E-08 UC/LI
TOTAL MEASURED ACTIVITY = 2.31E+02 (+-5.95E+00) UC/LI

LLD<5.07E-01
LLD<6.32E-01
LLD<5,04E-01
LLD<4.21E-01
LLD<4.63E-01
LLD<4. 11E400
LL.D<1.76E+00
LLD<2.66E+00
LLD<l.08E+00
L1D<8.92E+01
LLD<1.53E+01
LLD<9.61E-01
LLD<1,21E+00
LLD<3.67E+04
LLD<4.75E+03
LLD<2.61E+04
LLD<5,12E+03
LLD<1.71E+05
LLD<1.01E+OL
LLD<1.12E+0L
LLD<4.00E+00
LLD<2,53E£+00
LLD<4.11E+02
LLD<5.46E-01
LLD<8,90E+00
LLD<5,15E-01
L10<4,87E+00
LLD<5.84E-01
L1.D<6.2BE-01
LLD<7.58E-01
LLD<5.82E-01
LL.D<8.35E-01
LLD<6.68BLE-0L
LLD<1.83E+00
LLD<3.80E-01
LLD<4.03E-01
LLD<1.1)E+02
LLD<4.48E-01
LLD<2,39E+401
LLD<5.23E-01
LLD<6.85E-01
LLD<I.83E+00
LLD<Y.56E+00
LLD<L.76E+01
LLD<B.16E-0]
LLD<3.89E+00
LLD<4.38E-01
LLD<3.24E+00
LLD<3.80E-01
LLD<].88E+02
LLD<6.31E-01
LLD<1,25E+00
LLO<7.90E~C]
LLD<4.05E~01

2.31E+02 +-5.95E+00

FOULo



% TECH. SPEC. = %ikkik (ki)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

64.04 32.60 1267, 8.9 1.97E+01
72.97 37.06 292, 17.1  4.18E+00

}

2
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CANBERRA SPECfRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:44:48

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
CETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

NTIFICATION ENERGY WINDOW: +- 1.50 KEV

OR QUOTATION: 1.00 SIGMA UNCERTAINTY

FLD CALCULATION PERFORMED
MOLTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3618
ANALYZED 8Y: AJ

SAMPLE DESCRIPTION: F5039

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 2-MAY-90 AT 20:02:57
COLLECT LIVE TIME:  3000. SECONDS
o REAL TIME: 3004. SECONDS

DEAD TIME: 0.13 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD
PEAK

PK CENTROID
CHANNEL

64.17
1219.12

1323.58
1822.90
2921.93
3528.93

[  WE RS L PO

ENERGY
KEV

32.67
609.58

661.79
911.38
1461.07
1764.85

FWHM
KEV

1.30
1.22

1.74
2.13
2.33
1.56

ERROR QUOTATION AT 1,00 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

55

ANALYSIS

BACKGND
COUNTS

1797.
154.

132.
63.
14.

8.

NET AREA
COUNTS

1154,
150.

5581.
95,
669.
56.

ERROR

04-MAY-90 12:44:48

NUCLIDES

F5039



F5039

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:44:48

SAMPLE: F5039
DATA COLLECTED ON 2-MAY-90 AT 20:02:57

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATIOEEEKY uCi/Ll

MEASURED  ERROR CORRECTED  ERROR

AC-228 LLD<1.39E+00 LLD<1.39E+00

AG-108M LLD<5.26E-01 LLD<5.26E-01

AG-110M LLD<3.01F+00 LLD<3.01E+00

AM-241 LLD<8.97E-01 LLD<8.97E-01

AM-243 LLD<4.58E-01 LLD<4.58E-01

AR-41  LLD<6.04E-01 LLD<6.04E-01

AU-198 LLD<4.93E~01 LLD<4.93E-01

BA-133 LLD<6.B3E-0) LLD<6.83E-0)

BA%139 LLO<1.79E+00 LLD<1.79E+00

BA-140 LLD<1.91E+00 LLD<1.91E+00

BA-141 LLD<1.81E400 LLD<1.81E+00

BE:7  LLD<5.20E+00 LLD<5. 20E+00

BI-207 LLO<4.31£-01 LLD<4.31E-01

Bf»212 LLD<6.59E+00 LLD<6 . 59E+00

BI-214 3.57E+00 +-5.30E-01  3,57E+00 +-5.30E-01

¢B-109 LLD<8.47E+00 LLD<8.47E+00

E:139 LLD<4.04E-01 LLD<4.04E-01

CE-141 LLD<6.72E-01 LLD<6.72E-01

CEPR144 LLD<5.64E+00 LLD<5.64E+00

C0-56 LLD<4,42E-01 LLD<4.42E-01

C0257  LLD<3.60E-01 LLD<3.60E-01

C0-58  LLD<3.85E-01 LLD<3.85E-01

C0=60  LLD<5.12E-D1 LLD<5.12E-01

CR-51  LLD<3.76E+00 LLD<3.76E+00

€$-134 LLD<5.10E-01 LLD<5.10E~01

(§<136 LLD<3.B83E-01 LLD<3.83E-01

€S-137 7.53E40) +-1.17E+00  7.53E+01 +-1,17E+00

€S-138 LLD<1.10E+00 LLD<]. 10E+0C

EU-152 LLD<2.75E+00 LLD<2. 75E+00

EU-154 LLD<1.52E400 LLD<1 . 52E+00

£U-155 LLD<1.41E+00 LLD< . 41E+00

FE-59  LLD<1.07E+00 LLD<1.07E+00

HF-181 LLD<6.35E-01 LLD<6.35E-01

HG-203 LLD<4.82F-01 LLD<4.82E-01

1-131  LLD<5.46E-01 LLD<5.46E-01

1-132  LLD<1.11E+00 LLD<1.11F+00

[-133  LLD<4.72E-01 LLD<4.72E-01

1-134  LLD<6.60E-01 LLD<6.60E-01

1-135  LLD<2.09E+00 LLD<2. 09E+00

K-40 1.41E+02 +-5.76E+00  1.41E+02 +-5,76E+00

KR-85  LLD<1.22E+02 . LLD<1.22E+02

KR-85M LLD<5.09E-01 LLD<5.09E-01

KR-87  LLD<1.17£+00 LLD<1. 17E+00

KR-89  LLD<1.87E+01 LLD<1.87E+01

LA-140 LLD<6.35E-01 LLD<6.35E-01

LA-142 LLD<1,07E+00 LLD<1.07E+00

MN-54  LLD<5.33£-01 LLD<5.33E-01

56



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0O-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-276
RB-88
R8-89
RN-220
RU-103
RURH106
$8-124
-125
SC-46
§E-75
SN-113
SR-85
SR-91
Sr-92
TA-182
TC-99M
TE-123M
TE-125M
FE=132
TH-228
L-208
U-235 -
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
¥-91M
IN-65
ZR-95
IR-97

TOTAL

57

LLD<4.98E-01
LLD<5.45E-01
LLD<5.04E-01
LLD<4.36E-01
LLD<4.70E-01
LLD<3.65E£400
LLD<1.57E+00
LLD<2.56E+00
LLD<}.07E+00
LLD<8.40E+01
LLD<1. 436401
LLD<9.31E-01
LLD<1.19E400
LLD<3.52E+04
LLD<4,11E+03
LLD<2.38E+04
LLD<4.97£+03
LLD<1,71E+05
LLD<9,.91E+00
LLD<1.08E+01
LLD<5.19E+00
LLD<2.37E+00
LLD<4.03E+02
LLD<5.18E-0)
LLD<8.48E+00
LLD<4.42E-01
LLD<4.9)1E+0D
LLD<5.54E-01
LLD<6.25E-01
LLD<7.08E-01
LLD<5.36E-01
LLD<8.07E-02
LLD<7.00E-01
LLD<1.69E+00
LLD<3.74E-01
LLD<3.78E-01
LLD<1.10E+02
LLD<4.29E-01
LLD<2.42E+0)
LLD<4.92F-01
LLD<6.56F-01
LLD<1.77E+00
LLD<1.60E+00
LLD<1.69E+01
LLD<7.93E-01
LLD<3.81E+00
LLD<4.27E-01
LLD<3.15E+Q0
LLD<4,92E-01
LLD<1.96E+02
LLD<6.10E-01
LLD<1.34E+00
LLD<B.39E-01
LLD<3.91E-02

2,20E+02 +-5.90E+00

EBAR = ¥%¥%%x MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 3.33E-08 UC/LI
TOTAL MEASURED ACTIVITY = 2.20E+02 (+-5.90F+00) UC/LI

LLD<4.98E-01
LLD<5.45E-01
LLD<5.04E-01
LLD<4.36E-01
LLD<4.70E-01
LLD<3.65E+00
LLD<Y. 57E+00
LLD<2.56E+00
LLD<L . 07E+00
LLD<8.40E+0]
LLD<L . 43E+01
LLD<9.31E-01
LLD<1,19E+00
LLD<3.52E+04
LLD<4.11E+03
LLD<2.38E+04
LLD<4.97L+03
LLD<)1.71E+05
LLD<9,.91E+00
LLD<1.08E+01
LLD<5,19E+00
LLD<2.37E+00
LLO<4.03E+02
LLD<5.18BE-01
LLD<«8.48E+00
LLD<4,42E-01
LLD<4.91E+00
LLD<5.54E-01
LLD<6.25E-01
LLD<7.08E-01
LLD<5.36E-01
LLD<8.07E-01
LLD<7.00E-01
LLD<!.69E+00
LLD<3.74E-01
LLD<3.78E-01
LLD<1.10E+02
LLD<4 . 29E-0)
LLD<2.42E+01
LLD<4.92E-01
LLD<6.56E-01
LLD<1.77E+00
LLD<Y.60E+00
LLD<1.69E+01
LLD<7.93£-01
LLD<3.81E+00
LiD<4,.27E-01
LLD<3.15E+00
LLD<4.92E-01
LLD<1.96E+02
LLD<6.10E-01
LLD<1.34E+00
LLD<B.39E-01

e e L ]

2.20E+02 +-5,90E+00

5039



F5039
9 TECH. SPEC. = *%&kk% (-%kkk)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

64.17 32.67 1154, 5.8 1.79E+01

1822.90 911.38 95. 17.1 5.36E+00
3528.93 1764.85 56. 16.4  5.36E+00
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* GAMMA SPECTRUM ANALYSIS
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CANBERRA SPECTRAN-F V2,06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:48:52

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

JDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.00 SIGMA UNCERTAINTY

[LD CALCULATION PERFORMED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3619
ANALYZED 8Y: AJ

SAMPLE DESCRIPTION: F5040

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000£+00 EA

ANALYSIS LIBRARY FILE: ANLOOO
COLLECT STARTED ON 2-MAY-90 AT 21:09:01
COLLECT LIVE TIME:  3000. SECONDS

o REAL TIME: 3011. SECONDS
DEAD TIME: 0.37 %
" DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:48:52
PEAK ANALYSIS

PK CENTROID ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1C 59.12 30.15 1.39 3364. 655. 14.5
2C 63.96 32.56 1.39 32148. 4583. 4.0 CE-144
3ac 72.71 36.93 1.39 2652, 980. 9.9 TE-125M,
1-129
4C 1127.03 563.57 1.52 806. 504. 8.4 (CS-134,
EU-152
5C 1139.02 569.56 1.52 746, 902, 7.2 (CS-134,
BI-207
6 1209.73 604.89 1.56 807. 5620. 1.5 (CS-134
7 1323.63 661.82 1,64 655. 18292, 0.8 CS-137
8C 1591.96 795.93 1.65 513. 38498, 2.3 (CS-134
9C 1604.25 802.07 1.65 467. 411, 7.6 CS-134
;0 2346.74 1173.33 1.92 375. 5356. 1.5 CO0-60
*¥1  2665.32 1332.68 1,98 94, 5056. 1.4 C0-60
F;E 2729.84 1364.96 2.00 40, 115. 13.5 (S-134
13 2922.05 1461.13 2.16 36. 654. 4.2 K-40
o

ERROR QUOTATION AT 1.00 SIGMA
EQAK CONFIDENCE LEVEL AT 85.0%

Cr- MULTIPLET ANALYSIS CONVERGED NORMALLY

o

™4

GQ

F5040



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE:

F5040

DATA COLLECTED ON 2-MAY-90 AT 21:09:01

DECAYED

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
A-140
A-141
BE-7
gI-207
Bi»212
RI-214
€b-109
CE-139
CE-141
GEPR144
€0-56
Co-57
C0-58
eo-60
CR-51
CS-134
GS~136
€S-137
€S-138
EU-152
FU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

61

TO 0. DAYS,

RADIONUCLIDE
ACTIVITY CONCENTRATION IN uCi/LI

MEASURED

LLD<4.41E+00
LLD<9.99E~01
LLD<5,48E+00
LLD<1, 14E+00
LLD<5.95E-01
LLD<9.25E-01
LLD<9.08E-01
LLD<1,18E+00
LLD<2.57E+00
LLD<3.95E+00
LLD<2.81E+00
LLD<9,44E+00
LLD<9.69E-01
LLD<1.47E+0]
LLD<6,53E+00
LLD<1.21E+0]
LLD<5.83E-01
LLD<9.23E-01
LLD<7.85F+00
LLD<]1.02E-+00
LLD<4.96E-01
LLD<1.00E+00

1.06E£+02
LLD<6.68E+00

6.19E+0])
LLO<Y.04E+00

2.47E+02
LLD<1.10E+00
LLD<4.64E+00
LLD<2.,04E+00
LLD<}.B6E+0Q0
LLD<2.50E+00
LLD<1.21E+00
LLD<7.72E-01
LLD<9.80E-01
LLD<2.05E+00
LLD<1.04E+00
LLD<1.53E+00
LLD<2.81E+00

1.38E+02
LLD<2.12E+02
LLD<7.10E-0]
LLD<2. 14E4+00
LLD<3.00E+0)
LLD<6.16E-01
LLD<2.29E+00
LLD<] . 05E+00

ERROR

+-1.69E+00
+-1.47E+00

+-2.60E+00

+-5.97E+00

ANALY

DECAY
CORRECTED

LLD<4.41E+00
LLD<9.99E-01
LLD<5.48E+00
LLD<1.14E+00
LLD<5.95E~01
LLD<9.25E-01
LLD<9.08E-01
LLD<1.18E+00
LLD<2,57E+00
LLD<3.95E+00
LLD<2.81E+00
LLD<9.44£+00
LLD<9.69E-01
LLD<1.47E+0}
LLD<6 . 53E+00
LLD<I . 11E+01
LLD<5.83E-01
L10<9,23E-01
LLD<7.85E+00
LLD<1.02E+00
LLD<4.96E-01
LLD<1.00E+00

1.06E+02
LLD<6.68E+00

6.19E+01
LLD<1.04E+00

2.47E+02
LLD<1.10E+00
LLD<4.64E+00
LLD<2.04E+00
LLD<1.86E+00
LLD<2.50E+00
LLD<1.21E+00
LLD<7.72E-01
LLD<9.80£-01
LLD<2.05E400
LLD<) . 04E+00
LLD<1.53E+00
L1.D<2.81E+00

1.38E+02
LLD<2.12E+02
LLD<7 . 10E-01
LLD<2.14E+00
LLD<3.00E+01
LLD<6.16E-01
LLD<2.29E+00
LLD<1,05E+00

04-MAY-90 12:48:52

SIS

ERROR

+-1.69E+00
+-1.47E+00
+-2.60E+00

+-5.97E+00

0.0000 HOURS BEFORE THE START OF COLLECT.
REPORT



MN-56
NA722
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PG-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RY-103
RURH106
$B-124
$8+125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
FE123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-9}
Y-91M
IN-65
ZR-95
IR-97

TOTAL

62

LLD<1.15E+00
LLD<7.85E-01
LLD<5.61E-01
LLD<9.13E-01
LLD<9.64E-01
LLD<6.64E+00
LLD<4.88E+00
LLD<4.46E+00
LLD<1.B3E+00
LLD<2.24E+02
LLD<2.56E+01
LLD<1.48E+00
LLD<2.14E+00
LLD<7 . 90E+04
LLD<2,98E+04
LLD<5,66E+04
LLD<6.70E+03
LLD<2.44E+05
LLD<1 . 57E+0]
LLD<1.62E+01
LLD<h. 20E+00
LLD<5.74E+00
LLD<8.43E+02
LLD<9.98E-01
LLD<1.79E+01
LLO<Y.88E+00
LLD<7 . 19E4+00
LLD<1.30E+00
LLD<Y.06E+00
LLD<1.31E+00
LLD«9.30L-01
LLD<1.60E+00
LLD<7.32E-01
LLD<3 . 70E+00
LL.D<5.18E~01
LLD<5.54E-01
LLD<1.46E+02
LLD<6.82E-01
LLD<3.15E+01
LLD<1.06E+00
LLD<9.87E-01
LLD<2.77E+00
LLD<3.11E+00
LLD<2,.44E+0]
LLD<1.04E4+00
LLD<6.09E+00
LLD<7.04E-01
LLD<5,.28E+00
LLD<4.92E-01
LLD<3.23E+02
LILD<1.21E+00
LLD<2.69E+00
LLD<1.74E+00
LLD<9.05E-01

L L ]

5.53E+02 +-6.89E+00

EBAR = hwx MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.49E-09 UC/LI
TOTAL MEASURED ACTIVITY = 5.53E+02 (+-6.89E+00) UC/LI

LLD<1,15E+00
LLD<7.85E-01
L1D<5.61E-01
L1LD<9.13E-01
LLD<9.64E-01
LLD<6.64E400
LLD<4.88E+00
LLD<4.46E+00
LLD<1.83E+00
LLD<«2.24E+02
LLD<2.56E+01
LLD<1.48E+00
LLD<2.14E+00
LLD<7.90E+04
LLD<2.98E+04
.LD<5.66E+04
LLD<6.70£+403
LLD<2.44E+05
LLD<1.57£+01
LLD<1.62E+01
LLD<5.20E+00
LLD<5.74E+00
LLD<8.43E+02
LLD<9,98E-01
LLD<1.79E+01
LLD<1.88E+00
LLD<Y. Y9E+00
LLD<1.30E+00
LLD<1.06E+00
LLD<)1.31E+00
LLD<9.30E~01
LLD<1.60F+00
LLD<Y . 32E-01
LLD<3.70E+00
LLD<5.18E-01
LLD<5.54E-01
LLD<1.,46E+02
LLD<6.82E-01
LLD<3.15FE+0]
LLD<1.06E+00
LLD<9,.87E-01
LLD<2.77E+00
LLD<3.11E+00
LLD<2.44E+01
LLD<).04E+00
LLD<6.09E+00
LLD<7.04E-01
LLD<5, 286+00
LLD<4.92E-01
LLD<3.23E+02
LLD<Y.21E+00
LLD<2.69E+00
LLD<Y.74E+00
LLD<Y9.05E-01

5.53E+02 +-6,89E+00

¥5040



F5040
% TECH. SPEC. = ¥iwin (j_waxs)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS
CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC

CHANNEL KEY COUNTS 7
59.12 30.15 655. 4.5 1,08E+01
63.96 32.56 4583. 4.0 7.13£+01
72.71 36.93 980. 9.9 1.41E+01
1127.03 563.57 504, 8.4 1.85E+01
1139.02 569.56 902. 7.2 3.34E+401
1604.25 802.07 411, 7.6 2.07£+01
03729.84 1364.96 115, 13.5 9.09E£+00
™
W
m -
o
PR
=
"
£
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* GAMMA SPECTRUM ANALYSIS

*

®
®
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:53:26

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM S1ZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.00 SIGMA UNCERTAINTY

TLD CALCULATION PERFORMED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3621
ﬁEALYZED BY: Ad

SAMPLE DESCRIPTION: F5041

GEOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 2-MAY-90 AT 22:21:39
COLLECT LIVE TIME: 3000. SECONDS
o REAL TIME: 3009. SECONDS
DEAD TIME: 0.30 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

PEAK
PK CENTROID  ENERGY FWHM
CHANNEL ~ KEV  KEV
1IC  59.59  30.38 1.38
.2C  64.05  32.61 1.38
3¢ 72.76  36.95 1.38
4C 1126.84 563.47 1.47
5C 1138.95 569.52 1.47
6C 1209.75 604.90 1,49
7C 1218.81  609.43 1.49
8 1323.65 661.83 1.61
9C 1592.02 795.96 1.66
“TOC 1604.31 802.10 1.66
1 2346.65 1173.28 1.98
12 2665.29 1332.67 2.18
3 2731.09 1365.59 2.08
14 2921.95 1461.07 1.87
o

ERROR QUOTATION AT 1.00 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C-- MULTIPLET ANALYSIS CONVERGED NORMALLY

o

et

o

65

ANALYSIS

BACKGND
COUNTS

1712.
1627.
1459,

671,
674.

651.
591.

532.
514.
460,
375.
104.

49,

47.

NET AREA ERROR

COUNTS

423.
2771.
712.

493.
905.

5777.
148.

11013.
3990.
402.
5600.
5175.
107,
638.

F5041
04-MAY-90 12:53:26

NUCLIDES
%
14.2
4.5 CE-144
8.9 TE-125M,
1-129
6.9 CS-134,
EU-152
6.4 CS-134,
BI-207
1.8 (CS-134
22.6 BIl-214,
RU-103
CS-137
€S-134
CS-134
€0-60
C0-60
£S-134
K-40




F5041

222-S COUNTING ROOM WESTINGHOUSE HANFORD 04-MAY-90 12:53:26

SAMPLE: F5041
DATA COLLECTED ON 2-MAY-90 AT 22:21:39

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATIOSEéxY uCi/LI
MEASURED ERROR CORRECTED ERROR
AC-228 LLD<9.05E-01 .LD<9,05E-01
AG-108M LLD<1.79E-01 LLD<1.79E-01
AG-110M LLD<B,55E-01 LLD<8.55E-01
AM-241 LLD<1,73E-01 LLD<1.73E-01
AM-243 LLD<9.41E-02 L1D<9.41E-02
AR-41  LLD<1.87E-01 LLD<1.87E-01
AU-198 LLD<1.70£-01 LLD<Y.70£-01
BA-133 LLD<2.18E-01 LLD<2.18E-01
®A-139 LLD<4.64E-01 LLD<4.64E-01
A-140 LLD<7.22E-01 LLD<7.22E-01
A-141 LLD<5.00E-01 LLD<5.00E-01
BE-7 LLD<1,76E+00 LLD<1,76E+00
BI-207 1.LD<1.85E-0) LLD<},.85E-01
/1212 LLD<2.856+00 LLD<2,85E£+00
BI-214 7.02E-01 +-1,59E-01 7.02€-01 +-1.59E-01 R
Th-109 1tLD<1.93E+00 LLD<1.93F+00
GE-139  LLD<1,0SE-01 LLD<1.05E-01
CE-141 LLD<).70E-01 LLD<1.70E-01
GEPR144 1LD<1.43E+00 [.LD<1.43E+00
€0-56  LLD<2.05E-01 L£D<2.05E-01
C8-57 LLD<B,.78E-02 LLD<8.78E-02
€0-58  LLD<2,03E-01 LLD<2,03E-01
€0-60 2.18£+01 +-3.43E-01 2.18E+01 +-3.43E-01
LR-51  LLD<1.21E+00 LLD<1.2)E+00
CS-134 1.27€+01 +-2,87E-01 1,27€401 +-2.87E-01
£5-136 LLD<2.00E-01 LLD<2.00E-01
€5-137 2.97E+01 +-3.67E-01 2.97€+01 +-3.67E-01
CS-138 LLD<2.06E-01 LLD<2,06E-01
EU-152 LLD<B.62£-01 LLD<B.62E-01
EU-154 LLD<3.80E-01 LLD<3.80E-01
FU-155 LLD<3,20E-01 LLD<3.20E-01
FE-59  LLD<4.93E-01 LLD<4,93F~01
HF-181 LLD<2,24E-01 LLD<2.24E-01
HG-203 LLD<1.44E-01 LLD<].44£-01
1-131  LLD<1.74E-01 LLD<1.74F-01
1-132  LLD<3.45E-01 LLD<3.45E-01
1-133  LLD<1.85E-01 LLD<1.85E-01
1-134  LLD<3.09E-01 LLD<3,09E-01
1-135 LLD<5.30£-01 LLD<5.30E-01
K-40 2.69E+01 +-1.21E+00 2.69E+01 +~1,21E+00
KR-85  LLD<3.95E+01 + LLD<3.95E+01
KR-85M LLD<1,.27E-0) LLD<1.27E-01
KR-87  LLD<3.85E-01 LLD<3.85E-01
KR-89  LLD<5,57E+00 1.LD<5,57E+00
LA-140 LLD<l.54E-01 LLD<1.54E-01
LA-142 LLD<4.18C-01 LLD<4.18E-01
MN-54  LLD<2.11£-01 ° LLD<2,11E-01

66




5041

MN-56  LLD<2.32F-01 LLD<2.32E-01
NA-22  LLD<1.50F-01 LLD<1.50E-01
NA-24  LLD<1,27E-01 LLD<1.27E-01}
NB-94  LLD<1.74E-01 LLD<Y.74E-0)
NB-95  LLD<1.83E-01 LLD<1.83E-01
NB-97  LLD<1.04E+00 LLD<),04F+00
NP-238 LLD<9.40E-0} LLD<9.40E-01
NP-239 LLD<8,24E-01 LLD<8.24E-01
PA-233 LLD<3.33E-01 LLD<3.33E-01
PA-234M LLD<4.46E+01 LLD<4.46E+0)
PB-210 LLD<4,57E+00 LLD<4.57E+00
PB-212 LLD<2.71£-01 LLD<2.71E-01
PR-214 LLD<3.98E-0) 1.LD<3,98E-01
PO-210 LLD<1.60E+04 LLD<1.60E+04
PO-214 LLD<5.94E+03 LLD<5.94£+03
P0-216 LLD<1.16E+04 LLD<1.16E+04
PU-239 LLD<).21E+03 LLD<1.21E+03
PU-241 LLD<4.31E+04 LLD<4.31E+04
RA-224 LLD<2.85E+00 LLD<2.85E+00
RA-226 LLD<2,89F+00 LLD<2.89E+00
RB-88  LLD<1.34E+00 LLD<1,34E+00
RB-89  LLD<1.12E+00 LLD<1.12E+00
N-220 LLD<1.63E+02 LLD<Y . 63E+02
U-103 LLD<1.88E-01 LLD<1.88E-01
QURH106 LLD<3.47E+00 LLD<3.47E+00
SB-124 LLD<3.74E-01 LLD<3,74F-01
§6-125 LLD<1.30£+00 LLD<1.30E+00
SC-46  LLD<2.65E-01 1.LD<2.65E-01 ,
SE-75  LLD<1.95E-01 LLD<1.95E-01
SN-113  LLD<2.42E-01 L1.D<2.42E-01
SR-85  LLD<1.73E-01 LLD<1.73E-01
SR-91 LLD<3,00E-01 LLD<3.00E-01
SR-92  LLD<1.55E-01 LLD<]1.55E-01
TA+182 LLD<7,55E-0) LLD<7.55E-01
TC-994 LLD<9.45E-02 LLD<9.45E-02
TE-123M LLD<9.92£-02 LLD<9.92E-02
TE-125M LLD<2,55E+01 LLD<2,55E+01
TE-132 LLD<1.25E-01 LLD<1.25E-01
Ti-228  LLD<5,21E+00 LLD<5.21E+00
TL-208 LLD<2,.11£-01 LLD<2.11E-01
U-235  LLD<1.78£-01 LLD<1,78E-01
U-237  LLD<5.14£-01 LLD<5.14E-01
W-187  LLD<5.65E-01 LLD<5.65E-01
XE-131M LLD<4.46E+00 LLD<4.46E+00
XE-133 LLD<1.68E-01 L LD<1.68E-01
XE-133M LLD<1.14E+00 LLD<1,14E+00
XE-135 LLD<1,29E-01 LLD<1,29E-01
XE-138 LLD<9.81F-01 LLD<9.81£-01
Y-88  LLD<1.27E-01 LLD<1,27E-01
Y-91 LLD<6,30E+01 LLD<6.30E+01
Y-91M  LLD<2.27£-01 LLD<2.27E-01
IN-65  LLD<5.23E-01 LLD<5,23E~01
ZR-95  LLD<3.35E-01 LLD<3.35E-01
IR-97  LLD<1.81E-0) LLD<1.81E-01}
TOTAL 9,18F+01 +-1.35E+00 9,18F+01 +-1.35F+00

EBAR = *xdk% MPY/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 2,10E-09 UC/LI

TOTAL MEASURED ACTIVITY = 9.18E+01 (+-1,35E+00) UC/LI
67



% TECH, SPEC. = *dkkdk (4 dkkk)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

CENTROID
CHANNEL

59.59
64.05
72.76
1126.84
1138.95
1604.3)
%;731.09

o

wf™

!

3
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PEAKS NOT USED IN ANALYSIS
ENERGY NET AREA ERROR GAMMAS/SEC

KEV

30.38
32.61
36.95
563.47
569,52
802.10
1365.59

COUNTS %

423. 14
2771, 4
712. 8
493, 6
905. 6
402. 5
107. 15,

6.93E+00
4.31E+01
1.02E+01
1.81E+01
3.35E+01
2.03E+01
8.50E+00

ot L



% TECH. SPEC. = ¥¥¥kikk (. dkkik)

ERROR QUOTATION AT 1.00 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

59.59 30.38 423. 14.2 6.93E+00
64.05 32.61 2771. 4.5 4.31E+01
712.76 36.95 712. 8.9 1.02E+01
1126.84 563.47 493, 6.9 1.81E+01
1138.95 569.52 905. 6.4 3.35E+01
1604.31  802.10 402, 5.3  2.03E+01
2731.09 1365.59 107. 15.0 8.50E+00
16y
o
Ng
o
Lodt
11
g
w2
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Intetim

Rev.E

§5T-102

Analytical Batch

4-04/90

Lab Segment Serial No.: F5033

Customer 1D.: 89-041

Uranium Analysis on the Fusion Dissolution

Instrument WATZ7344
Procedure /Rev | LA-025-106/A-2
Technologist 6C269
Date 11/28/89
Temperature N/A
Starting Time 08:00
Ending Time 14:30
Chemist S. A, Catlow
Description Lab. Id. Description Lab. |d.
1 | Initial Check Standard F5037 12
2 | Reagent Blank F5052 13
3| Sample 89-041 F5038 14
4 | Duplicate of 89-041 F5039 15
5 | Spike of 89-041 F5040 16
6 | Final Check Standard F5041 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot [ No. & Aliquot  {No. & Aliquot | of Standard
LMCS Check Standard | 58838/1 ul 5.7mi
Spike 58838/1 ul Sample/10 ul 5.8 ml
Prcparun@% H. 8. Rich Date: May 4, 1990
; ntur@f Priated Namce ,
Verified by: &15? C. M. Seidel Date:  May 4, 1990
o Aunature Printed Name
Approved by /..ﬁzl?ﬂ, - L. H. Taylor Date:__ May 2, 1930
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WATER DIGESTION TEST ANALYSIS



cL

Single Shell Tank Project
Tank 241-U-110
Core 5
Segment 4
Customer ID: 89-041
Check

Standard
Laboratory ID: F5042
Hater Digestion I
Ion Chromatograph
Fluoride 101.60%
Chloride 98.40%
Nitrate 98.,00%
Phosphate 94.60%
Sulfate 92.70%
Total Organic Carbon/ 98.50%
Carbonate (Not Acidified)
Water Digestion II
Total Organic Carbon/ 98.30%

Carbonate (Acidified)

N.C. = Not Calculated

Biank

F5054

<0.1 ppm

<0.1 ppm
<1.0 ppm
<1.0 ppm
<1.0 ppm

2.25E-02 g/L

3.5 ug

2 9 0.6 1

3

WATER DIGESTION

SampTe

F5043

9.58 g/L

2.31E+04 ug/g

<1.,05E+03 ug/g
6.49E+04 ug/g
4.97E+04 ug/g
5.60E+03 ug/g

4,70E+03 ug/g

9.6 g/L
8.59E402 ug/g

Laboratory Resuits of Solids
Units are Sample Wet Weight

Laboratory Segment Serial No.:

Sample
Duplicate
F5044

8.97 g/L

2.04E+04 ug/g

<1,12E+03 ug/g
6.05E+04 ug/g
3.96E+04 ug/g
5.11E+03 ug/g

5.03E+03 ug/g

12.03 g/L
1.10E+03 ug/g

F5033

Spike of
Sample
F5045

8.73 g/L

N.C.

115.90%
94.25%
67.60%
89.80%

95.20%

10.43 g/L
100.90%

Check
Standard
F5046

87.70%

102.00%
95.40%
85.40%
96.00%

102.30%

97.30%




€L

Single Shell Tank Project

Tank 241-U-110
Core 5
Segment 4
Customer ID: 89-041
Check
Standard
Laborator 1ID: F5042
Water Digestion I
Ion Chromatogyraph
Fluoride 101.60%
Chloride 98.40%
Nitrate 98.00%
Phosphate 94.60%
Sulfate 92.70%
Total Organic Carbon/ 98.50%

Carbonate (Not Acidified)
Hater Digestion II

Total Organic Carbon/ 98.30%

Carbonate (Acidified)

N.C.= Not Cajculated

Laboratory Segment Serial No.:

Blank

F5054

<0.1 ppm
<0.1 ppm
<1.0 ppm

<1.0 ppm
<1.0 ppm

2.25E-02 g/L

3.5 ug

70

E7 1]

-

Water Digestion

Sample

F5043

9.59 g/L

222 ppm
<10.1 ppm
622 ppm

477 ppm
53.7 ppm

4.51E-02 g/1.

9.6g/L

8.25E-03 g/L

SampTe Results on Laboratory Digestion

Sample
Duplicate

F5044

8.97 g/L

183 ppm
<10.1 ppm
543 ppm

355 ppm
45.8 ppm

4.51E-02 g/L

12.03 g/L

1.32E-02 g/L

F5033

Spike of Check
Sample Standard
F5045 F5046
8.73 g/L
N.C. 87.70%
115.90% 102.00%
94.25% 95.40%
67.60% 95.40%
89.80% 96.00%
95.20% 102.30%
10.43 g/L
100.90% 97.30%
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Interim

0450

s

Rev.E

$8T-102

Analytical Batch

l.ab Segment Serial No.: F5033

Customer ID.: 89-041

Water Digestion of sample 89-041,

Instrument N/A Note: Sample is not spiked prior to
Frossive R4 1072 p AR
Technologist 80725 elements. ‘
Date 12/04/89
Temperature 25C
Starting Time 12/01/89 13:30 hours
Ending Time 12/04/89 08:45 hours
Chemist H. 8. Rich
Description Lab. Id. Description Lab. Id.
1 | Reagent Blank F5054 12
2 | Sample 89-041 F5043 13
3 | Duplicate of 89-041 F5044 14
4 Spike of 89-041 F5045 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
N/A
Spike (see note)
H. S. Rich Date: May 4, 1990
Prmted Name
C. M. Seidel Date: May 4, 1990
Whniture Drinted Name
Approved by'A:—Z/~Zn,é. L.H. Tayl Date: May 9, 1990
£ symane” Bt Nume 0 1 OF
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Rev.E

§8T-102

74

Analytical Batch

44790

Lab Segment Serial No,: F5026

Customer ID.: 89-041

Water Digestion - Second Leach.,

Instrument N/A
Procedure /Rev  |LA-504-101 / A-2 NOTE: Samp!e is not spiked prior to
- : digestion. This procedure provides a sample
Technologist E. Colvin to be spiked later with the appropriate
Date 06/29/90 elements.
Temperature Not Reported.
Starting Time 06/27/90: 08:00
Ending Time 06/29/90; 11:30
Chenmist H. Rich
Description Lab, Id, Description Lab. Id.
1 | Blank 89-041 F5054 12
2 | Sample 89-040 F5011 13
3 [ Duplicate 89-040 F5012 14
4| Spike 89-040 F5013 15
5 | Sample 89-041 F5043 16
6 | Duplicate 89-041 F5044 17
7 Spike 89-041 F5045 18
8 19
9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
N/A
Prepared by: ).M Wd 8. A, Cervantes Date:  8-09-90
Signagyre Printed Name
Verified by: . g&f : 24&4 C. M. Seidel Date:  8-09-80
Signajufe Printed Name
Approved by:g,_——:,\yq/(ﬁ Z 4 LA f/ﬁf Date:__J -32-20
Stgmuture - Prinded Name




Interim

4:0490

Analytical Batch

Lab Segment Serial No.: F5033 Customer ID.: 89-041
lon Chromatograph Analysis
Instrument WwWB24721 Water Digestion
Procedure /Rev || A-533-105/A-3 Note‘: !on ch.rc?matograph was not catibrated
for nitrite. Nitrite results are not reported.
Technologist 6B107 N. E. Wright
Date 12/05/89
Temperature 26C
Starting Time 10:30
Ending Time 14:30
Chemist H. 8. Rich
Description Lab. Id. Description Lab. !d.
1 | Initial Check Standard F5042 12
2 | Reagent Blank F5054 13
3| Sample 89-041 F5043 14
4 | Duplicate of 89-041 F5044 15
5 | Spike of 89-041 F5045 16
6 | Ending Check Standard F5046 17
7 18
8 19
9 20
10 21
11 22

Primary Book | Second Book | Third Book Final Volume

Standard_Type No. & Aliquot | No, & Aliquot | No. & Aliquot | of Standard

LMCS Check Standard 6C11HC/100uL 10.1 mL

Spike 40C9-A/50uL | Sample/10 ul 5.06 mL

/’_

-

Prepare /v’ @ . é -/ H. S. Rich Date:  May 4, 1990
‘n; wre Prnted Name

Rev.E

Verified by: ( Z%_ C. M. Seidel Date: May 4, 1990
alure Printed Nane

S8T-102

Approved hy/T//{/f C—- L. H, Taylor Date:__May 9,.1990

'np,n uuu. PAinted Natoe
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Interim

1718739

Rev. (Draf)

S8T-103

Single Shell Tank

Phase

Calibration Record I-A
Analyte: lon Chromatograph
Procedure LA-633-105 Revision: A3
Instrument: Dionex 4000 Property Number: WB24721
Technologist: Nora Wright Payroll Number: 6B107

Date: Dec. 1, 1989

Calibration Standard ID: Book number 35C9-60 issued 11-22-89

Analyte Concentration: F=49.6; Cl=61.0; NO3=500.5; P0O4=500.6; S04=500.5 (in ppm)

Type of Calibration: Quadratic feast squares

Instrument Reading
Dilution Concentration jUnits =
1
2
3
4 | See Attached Calibration Sheets.
5
6
7
8
9
10
Comments:

N /'r)/")
[ .
Preparkd by: ¥~ H. S. Rich Date:__5-08-90
i mm Priutet Nowne
Verified byt ZPL ér&é;{ C. M. Seidel Dawei_s_gg-90n
Snature Printed Name -
Approved hyd—:’[ \M L. Taylor Dute:_5/9/60
Sinnaty 1'uutulNum
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DIONEX METHOD PARAMETERS - GROUTC1.MET

Detector Parameters
Number of DetectorsS.ceeieeeescssaans e s s e s s s s s e e rreneneee .
Detector 1 TYP .. cceesstersnsssssssssssscsttsssssrsnansnsans

Report Options
Run Time (MINUteS).ceeererecennsseretcsnevarsascsscscssences
Detector 1 real time plot sScale....cceccisrrocssecsccasacens

Print Report.scciececennonns ceanees tesecesssacs aeans caeens
Print Replot....ceeevaniessnnranccens chceseseasseerttness s
AutoScale Replot to Highest Peak.......... seeresearens ce e
Print Retention Times on Chromatogram......ccsveceeens e
List Peaks Not Found in this run........cc.... Ceersasesannn
Report Unknowns found in run.......... veseenn feee e
Record RaWw Data.ciecesessersessrsssasnsonens bees e ces e
Raw Data File Name: c: \dx\data\89120102 doo9o

Record Result Data......... ceer e et e eser e cesesan e v

Integration Parameters

Sampling Rate (seconds).......cecceeessccencenn ceie st ers e
Peak Threshold (mV or uS/data pt interval)...... crsasesas .
Starting Peak Width (seconds)....sccevvvvrcenss cesenan ehean
Peak Area ReJOCE. .. v vt tersesessncsseserssasossnnnsas caennas

Integration Timed Events

Time Description

A A D . f— . . A0 ¢ S B S b fak Y P U R N G S S S SAD U GUS Gw Sy e S e G S P P N S M e e S e

Calibration Parameters

External or Internal Calibration....... cesnennan creeesasaan
Calibrate by Area or Height.......iiiveencennns Cehcsesaaaen
Replace Or Average CalibrationsS......iceeeecreecacsssssasnns
Number Of Levels for Calibration.......... Ceessscnssans oo
Calibration fit type........... et raars st eanaa et avnen
Response Factor for unknown peaksS....... cessrnraseaa ceaasen
Default Injection Volume......eeeeeee seesrasesssessns renena
Default Dilution Factor....seeeeeeeeeee cisacessanne cerean .
Area Reject for Reference PeaksS........ ceeeesssssssssaassas
Percent Retention Time Window for Reference PeakS..........

CDM-1

10.00
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000

External
Height
Replace

6
Quadratic
0.0

1.0

1.0

1000

5.0



Component # 1 FLUORIDE Retention Time 0.98
Reference Peak FLUORIDE Window Size 5.00%
Least Squares Slope 3.04147E~004

Least Squares Intercept 3.47570E~002

nu

Ka = -7.20865E-010
Level Amount Area Height
1 9.90000E-002 1547 292
2 2.46800E-001 3814 699
3 4,.,91900E~-001 8014 1443
4 9.72600E-001 18242 3026
5 1.90760E+000 37268 6331
6 3.67410E+000 82101 12310
Component # 2 CHLORIDE Retention Time 1.62
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 5,28644E-004
Least Squares Intercept = 2.16858E-002
Ka = -4 .60695E-009
. Level Amount Area Height
P 1 1.21800E-001 1174 211
2 3.03500E~001 3127 534
AL 3 6.03960E-001 6384 1090
4 1.19610E+000 13048 2257
© 5 2.34610E+000 26949 4596
. 6 4.51840E+000 56310 9249
L Component # 3 NITRITE Retention Time 2.00
Reference Peak FLUORIDE Window Size 7.00%
o Least Squares Slope = 8,73191E-004
~y Least Sguares Intexcept = 4.13109E-001
i Ka = 4,52304E-009
st .
Level Amount Area Height
l 1.06600E+000 6728 o585
o 2 2.65700E+000 17398 2609
3 5.28700E+000 36144 5455
4 1.0470G6E+001 72479 10242
5 2.05385E+001 156757 21248
6 3.95550E+001 299406 37444
Component # 4 NITRATE Retention Time 3.72
Reference Peak FLUORIDE Window Size 10,00%
Least Squares Slope = 1.94357E-003
Least Squares Intercept = -1.10952E-~-001
Ka = 1.78504E-008
Level Amount Area Height
1 9.99000E-001 5537 519
2 2.49000E+000 15382 1323
3 4.95550E+000 33066 2632
4 9.81380E+000 67697 4864
5 1.92492E+001 142777 2168
6 3.70730E+001 296013 16606

78



Component # 5 PHOSPHATE Retention Time 5.22

Reference Peak FLUORIDE Window Size 7.00%
Least Sgquares Slope = 4.25699E~003
Least Squares Intercept = 1.29081E-001
Ka = -2.86430E-008
Level Amount Area Height
1 9.99200E-001 2588 195
2 2.49050E+000 11460 648
3 4,95640E+000 16063 1091
4 9,.81580E+000 33316 2235
5 1.92531E+001 72002 4693
6 3.70B04E+001 149467 9246
Component # 6 SULFATE Retention Time 7.10
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 2.01226E-003
Least Squares Intercept = 2.11736E-001
Ka = -1.25909E-009
e Level Amount Area Height
o 1 9,99000E-001 8490 472
2 2.49000E+000 20937 1134
t? 3 4,95550E+000 42330 2329
Fom 4 9.81380E+000 84876 4644
5 1.92492E+001 182078 9631
L 6 3.70730E+001L 373505 18512
L Component # 7 Oxalate Retention Time 9.77
- Reference Peak FLUORIDE Window Size 10.00%
” Least Squares Slope = O0.00000E+000
~f Least Squares Intercept = 0.00000E+000
Ka = 0.00000E+000
Level Amount Area Height
o~ 1 0.00000E+00GO 0 0
- 2 0.00000E+000 0 0
3 0.00000E+000 0 0
4 0.00000E+000 0 8]
5 0.00000E+000 0 0
6 0.00000E+000 98993 5848
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13540

Raspomie

"3 320607

16170

Concentration(ugsml)

4.04151

!

9

Rasponse

80

Cuncentration{uy/ml)

4.97024

Component: FLUORIDE

Fit Type: Quadratic

Conc = [ =T7.208646~ 010 % Resp? )4
[ 2.041466e~ 004 * Kesp Y4 0.0348

Component; CHLORIDE

Fit Type: Quadratic

Con¢ = [ —=4.605947e~ 009 % Resp? )4
( 5. 286001 e=D0M * Jiesp 4 00217
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10170

hesponie

20360

Concentration(uglmi)

Component: PHOSPHATE

Fit Type: Quadratic

Con¢ = [ —=2.864303e- 008 * Resp? )4
f 4. 256992e—~U03 * Kesp )4 012491

407884

Response

Concentrationfuafmi}

40,7603

Component: SULFATE

Fit Type: Quadratic

Con¢ = [ ~1259086e~009 * Resp= )4
{2.0122556¢—0uU3 * Keip )+ G.2117
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41130

Responsa

Concentration{ugd ml)

43.5105

18270

Response

Concentrativnfuyml)

10,7803

Component: HITRITE

Fit Type: Quadratic

Con¢ == ( {.523044e— 009 * Re1p® )+
( 8.73191 2e~ 004 * Resp M+ 04131

Compunent: HITEATE

Fit Type: Quadraric

Conc = { 1.385043 e~ 008 * Resp? )+
(1.943571e—003 * Besp )+ —0.1110



kkkkkkikkkkkkkkkkkkkkk

Method File:

Calibration Level : 1
KEKKKEKNARKEKEEAAXEKRKKRER KN

Adijusted Ret Time

" oan e v v

Oxalate

9.77

kkkkhkikkkkkkkkikkikkk

AUTOMATIC CALIBRATION UPDATE
C: \DX\METHOD\Grout0l.met

PEAKS NOT FOUND IN THIS RUN

Reference Peak

s ok e o o it ke b i o P W Y gy e

COMPONENTS FOUND IN THIS RUN

khhkkhkhkkkhkkrkhkhAkAkEXERAX

kkkkkhkkhhhhhkhkhkhkhkhkikhhkhkik

& kg KKk ok ok ok ok ok ok ke okok ke Rk dok ok ok ok ok ok

COMP COMPONENT OLD  MEASURED NEW OLD MEASURED NEW
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1l FLUORIDE 1.00 11l.00 1,00 2.917e+002 2.917e+002 2.917e+002
2 CHLORIDE 1.63 1l.63 1.63 2.108e+002 2.108e+002 2.108e+002
3 NITRITE 2.00 2,00 2.00 9.545e+002 9.545e+002 9.545e+002
4 NITRATE 4,03 4.03 4.03 5.186e+002 5.186e+002 5.186e+002
5 PHOSPHATE 5.35 b5.35 5.35 1.954e+002 1.954e+002 1.954e+002
6 SULFATE 7.13  7.13 7.13 4.723e+002 4.723e+002 4.723e+002
DATA REPROCESSED ON Wed Mar 21 13:29:28 1990
L]
" sample Name: autocallR Date: Fri Dec 01 12:44:23 1989

c:\dx\data\89120102.d404
C:\DX\METHOD\Grout01l.met
1 System : 1

Method
= Interface

Fhdkdhkkhkikhhhkhkhkkhkhkhikihx

Data File :

Injectf#: 4 Detector: CDM

EXTERNAIL STANDARD REPORT hhkkkkAkARRKAKKhhkhXhhdhhhkrkk

g%op time = 9,40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
A
PEAX RET PEAK CONC. in RET % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
-1 1.00 FLUORIDE 9.900e-002 1.547e+003 292 1 0 0.00%
ﬂg 1.63 CHLORIDE 1.,218e~001 1.174e+003 2211 1 0 0.00%
3 2,00 NITRITE 1.066e+000 6.728e+003 955 1 0 0.00%
4 4,03 NITRATE 9.990e~-001 5.537et+003 519 1 0 0.00%
5 5.35 PHOSPHATE 9.992e-001 2.588e+003 195 1 0 0.00%
6 7.13 SULFATE +9.990e-001 8.490e+003 472 1 0 0.00%
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uS

1.800

1.550

1.300

1.050

0.800

0.550

0.300

0.050

-0.200

211 2 ¢ IQ 7 9

File: C:\DX\DATA\89120102.D04 Sample: auTOCALL

NITRITE

NITRATE
SULFATE

FLUORIDE
[ CHLORID

PHOSPHATE

IIlIIIIlllIIlII_l_I_fIIT'EIIIIFI‘IIIII_i—I—I_lITriII_liT—I

0.00 2.00 4.00 6.00 8.00



kkkkhkkkhhkkkkkkkkkhdhk AUTOMATTIC CALIBRATION UPDATE hhkhkkhkkrhrkkhhkhrhkhkrkhrh
Method File: C:\DX\METHOD\GroutOl.met
Calibration Level : 2

KKKRKRKRKKRKThkKKkkKkhkkkkkk% PEAKS NOT FOUND IN THTS RUN hkkhkhkhhkkhhhkhhkhkhkhhkhhkhkhihi

Name Adjusted Ret Time Reference Peak
Oxalate 9.61 1l
khkRhkhkkhkhkhhxhkkkk COMPONENTS FOUND IN THIS RUN khkkRhkhkhkkkhkkhhkkhkkhkhkk
COMP COMPONENT OLD MEASURED NEW oLD MEASURED NEW
NUM NAME RET.TIME RET,TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUCRIDE 1.00 0.98 0.98 2.917e+002 6.990e+002 6.990e+002
2 CHLORIDE 1.63 1.62 1.62 2.108e+002 5.339e+002 5.339e+002
3 NITRITE 2.00 2,02 2.02 9,545e+002 2.609e+003 2.609e+003
4 NITRATE 4.03 4.02 4,02 5.186e+002 1.323e+003 1.323e+003
5 PHOSPHATE 5.35 5.40 5.40 1.954e+002 6.483e+002 6.483e+002
6 SULPFATE 7.3 7.22 T7.22 4.723e+002 1.134e+003 1.134e+003
DATA REPROCESSED ON Wed Mar 21 13:29:56 1990
™
€ | sample Name: autocal2R Date: Fri Dec Ol 12:54:32 1989
., | Data File c:\dx\data\89120102.d05

Method
= | Interface

C:\DX\METHOD\Grout0ol.met
1 System : 1 Injecti: 5 Detector: CDM

s es 44

% kkkkkhhkkkhkkkkhkhkhkkhkkx EXTERNAL STANDARD REPORT Hhkkkkkkkhkkkkhhhkhkhhhkkhhhkkk

L Stop time = 9.40 Minutes Nunmber of Data Points = 2821
¢~ Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
- NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
B | 0.98 FLUORIDE 2.468e=001 3.8l4e+003 699 1 0 0.00%
e 2 1.62 CHLORIDE 3.035e-001 3.127e+003 534 1 o 0.00%
3 2.02 NITRITE 2.657e+000 1.740e+004 2609 1 0 0.00%
4 4.02 NITRATE 2.490e+000 1.538e+004 1323 1 0 0.00%
5 5.40 PHOSPHATE 2.491le+000 1,l46e+004 648 1 0 0.00%
6 7.22 SULFATE 2.490e+000 2.094e+004 1134 1 0 0.00%
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File: C:\DX\DATA\89120102.DOS!Sagnplé: AUT

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

NITRITE

FLUORIDE
CHLOR1D

NITRATE

CéiZQ ?r'ﬁ 3

PHOSPHATE

SULFATE

~0.450
0.00




kkkkkkkkkdkkkhkhkkikk AUTOMATIC CALIBRATION UPDATE
Method File: C:\DX\METHOD\GroutOl.met

Calibration Level : 3
ARKEKEERRKKRRARREEKRERKKKRER

HERKKKRKARA AR LIk hkhhk

PEAKS NOT FOUND TN THIS RUN kkkkkkhkhkkkhkhhhkhkkkkkhkkkx

Name’

Adjusted Ret Time Reference Peak

e o — o S e T o T S T T — ey Wil 0 T gy e e m e e P

Oxalate

kkkkkkkkkkkkkhkkhhki

COMPONENTS FOUND IN THIS RUN HREKKKKKKFIRKK R k" kR R * Tk &

COMP COMPONENT OoLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 2.917e+002 1.443e+003 1.443e+003
2 CHLORIDE 1.62 1.62 1.62 2,108e+002 1.090e+003 1.090e+003
3 NITRITE 2.02 2.02 2.02 9.545e+002 5.455e+003 5.455e+003
4 NITRATE 4.02 3.97 1.97 5.186&8+002 2.632e+003 2.632e+003
5 PHOSPHATE 5.40 5.35 5.35 1.954e+002 1.091le+003 1.091e+003
6 SULFATE 7.22  7.22 7.22 4.723e+002 2.329e+003 2.329e+003

DATA REPROCESSED ON Wed Mar
w5

21 13:30:26 1990

autocal3r Date: Fri Dec 01 13:04:42 1989

€] sample Name:

Data File : c:\dx\data\89120102.d406
" Method : C:\DX\METHOD\Grouto0l.met
Interface : 1 System : 1 Inject#: 6 Detector: CDM

KhkkkhhkkhkhkKhhkhkkhkRXAkhkRhhdhhrkik

Thkkkkkkhkkhkhkhkhkkkrkkikx EXTERNAL STANDARD REPORT

“%top time = 9.40 Minutes Number of Data Points = 2821
~Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Pilution factor = 1
N
PEAK RET PEAK CONC. in REF % DELTA
=NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
T 1 0.98 FLUORIDE 4.919e-001 8.014e+003 1443 1 0 0.00%
o 2 1.62 CHLORIDE 6.040e-001 6.384e+003 1090 1 0 0.00%
3 2,02 NITRITE 5.287e+000 3.614e+004 5455 1 4] 0.00%
4 3.97 NITRATE 4.,956e+000 3.307e+004 2632 1 0 0.00%
5 5.35 PHOSPHATE 4.956e+000 1.606e+004 1091 1 0 0.00%
6 7.22 SULFATE 4.955e+000 4.233e+004 2329 1 0 0.00%

87



88

7 AL T 5
File: C:\DX\DATA\89120102.D06 Sample: AUTocALé& 705

8.100

7.100

NITRITE
6.100

5.100

4.100

NITRATE
SULFATE

3.100

FLUORIDE
2.100 CHLORID

|

PHOSPHATE

1.100

0.100

-0.900 N L 0 A B B
0.00 2.00 4.00 6.00 8.00



kkkkkkkkkkkkkkkkhkihk AUTOMATIC CALIBRATION UPDATE
Method File: C:\DX\METHOD\GroutOl.met

Calibration lLevel : 4
KAKKKRKRAKKKRKRRRKKR KRR KK

KKk kK ok Kok ok ok ok ok ko ok ok ke ok ok ok ok ok

PEAKS NOT FOUND IN THIS RUN khkkkhkhkkkhkhkkhhhhkhkhhkkikix

Adjusted Ret Time Reference Peak

A D o) D D g e A g A R e T B S S A W P s S PAS . Se S . A G S S ik S S i 0 S il SR iy o —

kkkkhkkkhkkhkhkkhkhkhkkkikikk

COMPONENTS FOUND IN THIS RUN hkkkhhhkhhhkhhkhhhkhikkkkk

COMP COMPONENT oLD MEASURED NEW OLD MEASURED NEW
NUM NAME RET.TIME RET,TIME RET,TIME HEIGHT HEIGHT HEIGHT
1 FLOORIDE 0.98 0.98 0.98 2.917e+002 3.026e+003 3.026e+003
2 CHLORIDE 1.62 1,62 1.62 2,.10Be+002 2,257e+003 2.257e+003
3 NITRITE 2,02 2.00 2.00 9.545e+002 1,024e+004 1.024e+004
4 NITRATE 3.97 3.88 3.88 5.186e+002 4.864e+003 4.864e+002
5 PHOSPHATE 5.35 5.28 5.28 1.954e+002 2,235e+003 2.235e+003
6 SULFATE 7.22 7.13 7.13 4.723e+002 4.644e+003 4.644e+003
DATA REPRCCESSED ON Wed Mar 21 13:31:01 1990
S
" Sample Name: Autocalar Date: Fri Dec 01 13:14:52 1989
Data File : c:\dx\data\89120102.407
~ Method : C:\DX\METHOD\Grout0l.met
Interface : 1 System : 1 Injecti: 7 Detector: CDM

rhkkkkkkkhkkkkkhkhkkhkkkhk® kkkKkkhkhkkkhkhkhkhkkkkkhkhkikkkhkk

EXTERNAL STANDARD REPORT

YBtop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
“Amount Injected = 1 Dilution factor = 1
Y
'%EAK RET PEAK CONC. in REF % DELTA
~NUM TIME  NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 9.726e~001 1.824e+004 3026 1 0 0.00%
ﬂh2 1.62 CHLORIDE 1.196e+000 1.305e+004 2257 1 0 0.00%
3 2.00 NITRITE 1.047e+001 7.248e+004 10242 1 o) 0.00%

4 3.88 NITRATE 9.81l4e+000 6.770e+004 4864 1 o 0.00%

5 5.28 PHOSPHATE 9.81l6e+000 3.332et+004 2235 1 o 0.00%

6 7.13 SULFATE 9.814e+000 8.488e+004 4644 1 0 0.00%
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File: C:\DX\DATA\89120102.D07 Sample: AUTOC

18.000
15.500
13.000
NITRITE

10.500

8.000

NITRATE SULFATE

5.500
FLUORIDE

CHLORID PHOSPHATE
3.000 l
0.500 L
'“2-000—ii:—[iT—tii]zﬁfTﬁtriﬁ[17sTTﬁi1=[1—|il1i|r7]t111i17

0.00 2.00 4.00 6.00 8.00



kkkkkkkkhkhhkhkkkhkkkk AUTOMATIC CALIBRATION UPDATE kkkhkhhkkhkhhhkhkh Rk hkk

Method File: C:\DX\METHOD\GroutOl.met

Calibration Level : §

KEkkKkhkhkhkhhkkkkikkikikkk hkkkhkhkkhkkkkkkkkhkhkkkkkkik

PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time Reference Peak

ks Vit e ks L S S S S S T Bl G o Sem el U L S S L S G S e D s ks S M e S . . s efe U VP A P Y TN T PR VS VD AR S A O Ay

Oxalate 9.77 1

khkkkhkhhkhhkkkhhkkhkhk COMPONENTS FOUND IN THIS RUN KRKKKKKKhhhRIhAhk K KTk khh*

COMP COMPONENT OoLD MEASURED NEW OoLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0,98 0.98 0.98 2.917e+002 6.331e+003 6.331e+003
2 CHLORIDE l1.62 1.62 1.62 2.108e+002 4.596e+003 4.596e+003
3 NITRITE 2,00 2.00 2.00 9.545e+002 2.125e+004 2,125e+004
4 NITRATE 3.88 13.82 3.82 5.186e+002 9.168e+003 9.168e+003
5 PHOSPHATE 5.28 5.27 5.27 1.954e+002 4,693e+003 4.693e+003
6 SULFATE 7.13 7.15 7.15 4.723e+002 9.631e+003 9.631e+003

cﬁbATA REPROCESSED ON Wed Mar 21 13:31:36 1990

Sample Name: Autocalsr Date: Fri Dec 01 13:25:03 1989

™. Data File : c:\dx\data\89120102.d08

Method : CiI\DX\METHOD\GroutOl.met

Interface : 1 System : 1 Inject#: 8 Detector: CDM
Tkt i de ok ded ek ko EXTERNAL STANDARD REPORT hkkkhkkkhkhhhkkkhkhkkhkkhrhhhkrhn
L
Stop time = 9.40 Minutes Number of Data Points = 2820

fArea reject = 1000
,Qmount Injected = 1

One Data Point per 0.2 seconds
Dilution factor = 1

LEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HELGHT BL PEAK RET TIME
ok 1 e e e —— ot . A e e e e e P SO e e e e P 45 0 £ M e £ e e e o
1l 0.98 FLUORIDE 1.908e+000 3.727e+004 6331 1 0 0.00%
o2 1.62 CHLORYDE 2.346e+000 2,695e+004 4596 2 0 0.00%
3 2.00 NITRITE 2.054e+001 1.568e+005 21248 2 0 0.00%
4 3.82 NITRATE 1.925e+001 1.428e+005 9168 1 0 0.00%
5 5.27 PHOSPHATE 1.925e+001 7.200e+004 4693 1 o 0.00%
6 7.15 SULFATE 1.925e+001 1.821e+005 9631 1 0 0.00%

g1



26

20.500
us

T S
File: c:\DX\DATA\sslzoloz.Dog shmph e % AUTOGALSR 87179

40.500

35.500

30.500

25.500

15.500

10.500

5.500

0.500

NITRITE

FLUCRIDE

CHLORID

NITRATE

PHOSPHATE

SULFATE




kkkkhkhkkkhhkkkkkkhkkikk

Method File:

Oxalate

kkhkhkkkkkkikhkkkkkk

AUTOMATIC CALIBRATION UPDATE
C: \DX\METHOD\Grout0l.met

Calibration Level
KEREAKREKKKRIREAKRKRKKKRKERRK

PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time

———— T — —— T T - — S — AL S W A . M T T S e e SO I T D B BAS S U S T S S Wk — —— ] -

Reference Peak

COMPONENTS FOUND IN THIS RUN

KAKERAKRkIATkRkXkkhkhhkkkhkk

Khkkkkkkkikhkhkhhkhhkhhkkikkk

R KK kKK kokok ok okkkkkokokokokkokkk

NEW
HEIGHT

1.231le+004
9.249e+003
3.744e+004
l.66let+004
9.246e+003

COMP COMPONENT OLD MEASURED NEW OLD MEASURED
NUM NAME RET,.TIME RET.TIME RET.TIME HEIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 2.917e+002 1.231le+004
2 CHLORIDE 1.62 1.62 l1.62 2.108e+002 9.249e+003
3 NITRITE 2.00 2.00 2.00 9.545e+002 3.744e+004
4 NITRATE 3.g2 3.72 3.72 5.186e+002 1.66le+004
5 PHOSPHATE 5.27 5.22 5.22 1.954e+002 9.246e+003
6 SULFATE 7.15 7.10 7.10 4.723e+002 1.851le+004

21 13:32:10 1990

1.851le+004

Autocalér
c:\dx\data\89120102.409

Sample Name

Data File :

Method
T Interface : 1

C:\DX\METHOD\Grout0l,met
System

HENR

Inject#: 9

Detector: CDM

Date: Fri Dec 01 13:35:14 1989

kkkKkhkkkhkkhkhrhkkkkkikk

EXTERNAL STANDARD REPORT

KKKkhkkhhkhkkRhkhkhkkkhkhkhkkhkkkkkkkk

et
Stop time = 9.40 Minutes Number of Data Points = 2821
'‘Area reject = 1000 One Data Point per 0.2 seconds
Apount Injected = 1 Dilution factor = 1
SFEAK RET PEAK CONC., in REF % DELTA
EPM TIME NAME ug/ml AREA - HEIGHT BL PEAK RET TIME
ot 0.98 FLUORIDE 3.674e+000 8.210e+004 123106 2 0 0.00%
2 1.62 CHLORIDE 4.518e+000 5.63le+004 9249 2 0 0.00%
3 2.00 NITRITE 3.956e+001 2.994e+005 37444 2 0 0.00%
4 1.72 NITRATE 3.707e+001 2.960e+005 16606 1 0 0.00%
5 5.22 PHOSPHATE 3.708e+001 1.495e+005 9246 1 o 0.00%
6 7.10 SULFATE 3.707e+001 3.735e+005 18512 1 0 0.00%

53




42)

File: C:\DX\DATA\89120102.009 kadp1d: Autdcate® 7

NITRITE
40.500

35.500
30.500

25.500

20.500 NITRATE

FLUORIDE

15.500
PHOSPHATE

10.500

5.500

0.500

!

SULFATE

-4.500 ™ T T T T T 1
0.00 2.00 4,00




DIONEX SCHEDULE - C:\DX\SCHEDULE\89120401.SCH

Inj# Sample Name Method Name Data File Vol. Dil. Int.Std.
1 SETUP ...\GROUTO1l ...\891204011 1 0
2 BLANK . « « \GROUTO1 .«.\891204011 1 0]
3 LMCS/6ClL1HC « - JA\GROUTOL1 ,..\891204011 iol 0
4 " 5054b «+ « \GROUTO01I ...\891204011 1 0
5 5043 ..« \GROUTO1 ...\891204011 101 0
6 5044d e« « \GROUTO1 ..,\891204011 101 0
7 5045s .+« \GROUTOLYL ...\891204011 101 0
8 LMCS/6CL1HC <« « \GROUTO1 .« .\891204011 101 0]
- ¥

hl

Lowe,

%

L% &

L

4

o~

95



DATA REPROCESSED ON Mon Mar 26 14:33:50 1990

=== _=== —_———— —_— —1

Sample Name: BLANK Date: Mon Dec 04 14:55:38 1989
Data File : C:\DX\DATA\89120401.D02

Method ¢ c:\windows\ai400\method\GROUTOl.met

ACI Address: 1 System : 1 . Injecti: 2 Detector: CDM

KRXAKKAKKRRRRRX KRRk k% *% EXTERNAL STANDARD REPORT kkkkkkhkhhkkkhkkhhhhkkkkkkhhdhdhkk

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
;.
PEAK RET PEAK CONC. in REF % DELTA
NUM: TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

. —— i —— ety O S Ay I T gy ik A B S g A S Sl el PR S . b i Sl e S 7 = S s et P <Al s Ty S Sl S . A S S - —
T

t File: C:\DX\DATA\89120401.D02 Sample: BLANK

G +0.180
— @:
M 5 0.155
o
e~ 3.0.130
.
(L5 SN
. 7 0.105
~us
0.080
ey
i 0.055
o
0.030
: 0.005 f/_J "“‘v“\«»‘./
' =0.020 (VYT T T T I L T B ™
0.00 2,00 4,00 6.00 8.00

96



DATA REPROCESSED ON Mon Mar 26 14:56:13 1990

===

Ssmple Name: LMCS/6CL1HC Date: Mon Dec 04 15:05:40 1989
Data File : C:\DX\DATA\89120401.D03

Method : ¢:\windows\ai4 00\method\GROUTO1l.met

ACI Address: 1 System : 1 Injecty: 3 Detector: CDM

ey —

KhkkpkkhhRkkkkkkkkkkkkk* EXTERNAL STANDARD REPORT dkkkkhkhkhkhkkhhhkhkhkhhhhdhhhkhk

Sto? time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM '  TIME NAME ug,/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 6.298e+001 1.241le+004 1624 2 4] 0.00%
2 1.35 0.000e+000 2.758e+003 277 2
3: 1.63 CHLORIDE 7.381le+001 8.452e+003 1378 2 0 0.00%
45? 3.98 NITRATE 6,.085e+002 3,925e+004 3068 1 0 7.17%
5%: 5.52 PHOSPHATE 5.873e+002 1.996e+004 1343 1 0 5.75%
ﬂ% o 7.57 SULFATE 5.75%9e+002 5.145e+004 2728 1 0 6.57%
- File: C:\DX\DATA\89120401.D03 Sample: LMCS/6C11HC
N ]
o
“ 4.050
N
(AP
13.550 NITRATE
ng 43,050 SULFATE
+2.550
— i, FLUORIDE
Bh
QLS 2.050
HLORIDE PHOSPHATE
i.1.550
5.1.050
i
* Ugkno
. 0.550 |
n
LN A
" ‘Lff s
1; 0. 050 ':1:1?!21*."
e
¥
bR
§0-450 RN L
0.00 2.00 4.00 6,00 8.00

e

o7 -



DATA REPROCESSED ON Mon Mar 26 14:36:45 1990

Sample Name: 5054B Date: Mon Dec 04 15:15:46 1989
Data File : C:\DX\DATA\89120401.D04

Method : c:\windows\ai400\method\GROUTO1l . .met

ALT Address: 1 System : 1 Inject: 4 Detector: CDM

***}*******************- EXTERNAL STANDARD REPORT AkkxkhkkhkkhkhRkAkhARhkhhdkhrAkhhX

Stop time = 9,40 Minutes Number of Data Points = 2820

Area reject = 1000 One Data Point per 0.2 seconds

Amaunt Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM. TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

e e T 8 T — VS A P St S . — A S R S —— A A S Lk it S AR, N e B S i o Sl A oy ik S o e A gt 2o

File: C:\DX\DATA\89120401.D04 Sample: 5054B

~0.045 [\
P,
- ~0.295
™
Lﬂ
o
™us-g,545
& LY
-0.795
=1.045 1T L I O
0.00 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Mon Mar 26 15:01:14 1990

Sample Name: 5043 Date: Mon Dec 04 15:25:50 1989
Data File : C:\DX\DATA\89120401.D05

Method : c:\Windows\ai400\method\GROUTO1l.met

ACI Address: 1 System : 1 Injecti: 5 Detector: CDM

= = =

Kk khhhhkhkkkhhkhkRhkhhhk* EXTERNAL STANDARD REPORT Hhkkkkhkhkhkrhhkhkrrkhkhkhrhkkrhdhk

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. 1in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 2.218e+002 3.8l4e+004 7153 1 0 0.00%
2 2.03 0.000e+000 1.004e+004 1429 1
3 7 3.98 NITRATE 6.225e+002 4.0l6e+004 3135 1 0 7.17%
4-_  5.55 PHOSPHATE 4,773et+002 1.624et+004 1083 1 0 6.39%
W5 7.67 SULFATE 5.367e+001 2.528e+003 151 1 o 7.98%
- File: C:\DX\DATA\89120401.D05 Sample: 5043
o
S g.100| FLUORIDE
o [
'7.100
o
* 6.100
™
- 5.100
g 4-100 NITRATE
- 3.100
Unknown
2.100 PHOSPHATE
1.100 SULFATE
0.100
=0.900 Ty T L S O R
0.00 2.00 4.00 6.00 8.00

99



DATA REPROCESSED ON Mon Mar 26 15:02:25 1990

5044D
C:\DX\DATA\89120401.D06

Sample Name:
Data File
Method :

ACI Address: 1 System : 1

Date:

c:\windows\ai400\method\GROUTOLl.met
Inject#: 6

Detector:

Mon Dec 04 15:35:54 1989

CcDM

khkkkhhhhkhkhkkkkkhkhhkhkkkikhkk

EXTERNAL STANDARD REPORT

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 _  1.00 FLUORIDE 1.830e+002 3.166e+004 5863 1 0 0.00%
2 2.03 0.000e+000 8.677e+003 1287 1
3.+ 3.98 NITRATE 5.427e+002 3.45%9e+004 2750 1 o 7.17%
4 5.52 PHOSPHATE 3.551e+002 1.151le+004 795 1 0 5.75%
9%5_ 7.62 SULFATE 4.,576e+00) 1.737e+003 112 1 0 7.28%
- File: C:\DX\DATA\89120401,D06 Sample: 5044D
i
£ 5 8.100
o~
1m 7.100
FLUORIDE
 6.100
o
" 5.100
us 4,100
el NITRATE
3.100
2.100 Unknown
PHOSFHATE
1.100 SULFATE
 0.100 -
~0.900 1T LLLANLAL L L LI S O O
0.00 2,00 4,00 6.00 8.00

200

KREkkkhkhkhhkhkkhkhkkkhkkkhkkhkkkkkkk

% DELTA



DATA REPROCESSED ON Mon Mar 26 15:03:39 1990

Sample Name: 50458

Data File : C:\DX\DATA\89120401.D07
Method 1 cr:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#:

KkXXKKRRAKK KN * KX KAk **%% EXTERNAL STANDARD REPORT

Mon Dec 04 15:45:59 1989

Date:

CDM

7 Detector:

hkkkhkhhhkkkhkhkhkkkkhhhkkhhkkkrk

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL. PEAK RET TIME
1 1.00 FLUORIDE 2.226e+002 3.912e4+004 7181 1 0 0.00%
2 1l.63 CHLORIDE 6.858e+001l 7.304e+003 1276 1 0 0.00%
3. 2.03 0.000e+000 4.559e+004 6752 1
47 3.90 NITRATE 1.027e+003 7.074e+004 5053 1 0 0.00%
5 5.47 PHOSPHATE 7.565e+002 2.582e+004 1746 1 0 0.00%
6  7.52 SULFATE 4.939e+002 4.362e+004 2322 1 0 5.87%
- File: C:\DX\DATA\89120401.D07 Sample: 50458
[
o
o 8.100 FIUORIDE
" ] Unknown
¥ 7,100 |
~y 6.100 NITRATE
~ 5.100
0o~ 4.100
us
3.100 SULFATE
PHOSPHATE
2.100
1.100
0.100
=0.900 Ty r T T T T L L L O
0.00 2.00 4,00 6.00 8.00

161




DATA REPROCESSED ON Mon Mar 26 15:05:05 1990

Mon Dec 04 15:56:04 1989

ILMCS/6C11HC Date:
C:\DX\DATA\89120401.D08
c:\windows\ai400\method\GROUTOLl.met

System : 1 Inject#: 8

Sample Name!
Data File :
Method :

ACI Address: 1 Detector: CDM

KhkhkhkhkRKRKERXRKRKRERKKKRkKKkRRRRKKKK

kkkkkhkkkhhhkkkhhkhkkrhkdx FEXTERNAL STANDARD REPORT

Number of Data Polints = 2820

One Data Point per 0.2 seconds

Stop time = 9.40 Minutes
Area reject = 1000

Amount IYnjected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAMRE ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 5.439e+001 9.682e+003 1645 1 4] 0.00%
2 1.63 CHLORIDE 7.652e+001 7.955e+003 1431 1 0] 0.00%
3 3.93 NITRATE 5.927e+002 3.897e+004 2992 1 0 5.83%
4 5.42 PHOSPHATE 5.922e+002 2.019e+004 1355 1 0 0.00%
0“5 7.45 SULFATE 5,959e+002 5.28le+004 2826 1 0 0.00%
- File: C:\DX\DATA\89120401.D08 Sample: LMCS/6Cl1HC
P,
= 4.050
T
3.550
L NITRATE
. SULFATE
' 3.050
™
— 2.550
so— FLUORIDE
onus 27020 CHLORIDE
PHOSPHATE
1.550
1.050
0.550
0.050 —
=0.450 rp—rTTT I L B ¢ TTT T
.00 2.00 4.00 6.00 8.00
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Interim

4/04/90

Rev.E

S5T-102

Analytical Batch

Lab Segment Serial No.: F5033

Customer ID.: 89-041

Total Organic Carbon

Instrument WB39937
Procedure /Rev || A-344-105/A-3 Water Digestion
Technologist 80725 S. Cervantes Samples were not acidified prior to analysis.
Date 12-4-89 Results reported as Total Organic Carbon
and Carbonate combined,
Temperature 25C
Starting Time 12-4-89/11:00
Ending Time 12-4-89/14:00
Chemist R. E. Brandt
Description Lab. id. Description Lab. Id.
1 | Reagent Blank F5054 12
2 | Initial Check Std F5042 13
3| Sample 89-041 F5043 14
4 | Duplicate 89-041 F5044 15
5 | spike 89-041 F5045 16
6 | Final LMCS Check Std F5046 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
LMCS Check Standard | 70C11B/11 uL 2.2mL
Spike 70C11B/50 ug | Sample/200 ulL 2.4 mL
///7 oz L ‘_-_\I
Prepdred H. S. Rich Date:  May 4, 1990
Sipnaturd P Printed Nane
Verified b _Q/M /V( {2&/&/ C. M. Seidel Date:  May 4, 1990
Suw{ lure — Printed Name
-~
Approved by: Date
Signature Printed Name
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Sample:

COULOMETER ANALYSIS REFORT
TLETOR Raev. ©

RLE

BRlank = N/A
Difference = 10

“

Dales

12041989 T4 meas

10:32:41

Sample Size = 200 Dilution Factor = 11
Min Readings = 7 Max Readings = 10

== Reading ==== Analysis Time ==== Coulometwer ==== % Difference ==
1 1.01 0. 00 O, 00
2 2.0 1.10 100.00
et .0l 1.50 26.67
a4
4 4.01 1.90 21,05
e
P 5 5.01 Z. 20 T. 64
e
N ) &L.OL 2,60 19, 358
{4
. 7 7.01 2.90 10,354
|
8 8.01 Z. 40 14,71
e ? G.01 Z.BO 10,53
o
10 10.01 4,10 7.E2
BLANK VALUE = 4.1 / 10.00&653 = 4097324 g/L./minute

105

Gample Rur By:

80725__ NG



bl — 2.870828 Y( 11 /0 200 ) (12)

COULOMETER ANALYSIS REFORT
TICTOC Rev. ©

Gample: STD/SZ%LQJ Date: 130419879 Times 11:08:15
Blank = 4097324 Sample Size = 200 Dilution Factor = 11
“ Difference = 10 Min Readings = 7 Max Readings = 10

== Reading ==== Analysis Time ==== Coulometer === % Diffwrence ==

1 1.01 Q.00 0, 00
2 2.01 49 .00 100,00
3 Z.01 GE. 60O 8.94
i 4.01 S54.80 2.19
S S.01 59.50 1.26
& 6,01 Séh. 10 1.07
7z 7.01 S5H. 40 G848
b.b —~ 2.870828 Y 11 Y/ ( 200 ) = 2.955104 g/l Carbon

§

2462537 FMolar Carbon

Sample Run By: 80725_¢4L£;____

1de



Sample: 80435

Blank = .4097324

% Difference = 10 Min Readings = 7 Mase
== Reading ==== Analysis Time ==== Qoulomeley ===
1 1.01 0. 00
2 2.01 1.320
S .01 1.680
=r
© 4 4.01 2,20
P
S .01 2.70
L
o
& 6,01 F.20
10
¢ 7 7.0l F.70
ﬂ""ﬂ
—— a8 8.01 4,10
o
( 4.1 ~ Z,.280035 YO 11 Y/ ( 200 ) = 4, BOROTE—OD
( 4.1 — 3.280035 ) ( 11 ) /¢ 200 ) (1) = 3.708172E-03

107

COULOMETER ANALYSIS REFORT

TICTOC Rev. O

Date: 132-Q4-198%9

Sample Size = 200

Sample Run By:

Time:

11:57:24

Dilution Facter = 11
Readings =

10

% Difference ==
Q.00

100.00

27.78

18.18

18,52

1251

/L Carbon

Mal ar Carban



Sample:

G044

Blank = ,4097324

“

== Reading ==

07 75

™y

2

—l

&
( 4.1

(4.1

108

Difference

—

1

4

T.280448 Y (0 11

. 268046

COULDMETER ANALYSIS REFORT
TICTOL Rev. O

Dalas 1204 ~1989 Time: 135340245

Sample Size = 200 Dilution Factor = 11

= 10 Min Readings = 7 Max Readings = 10
== ﬁnalyaié Time ==== Coulometer ==== % Difference ==
1.01 0., Q0 0. 00
2.01 1.&0 100,00
F.01 2.00 20.00
4.01 2,50 20.00
5.01 2.90 152,79
&. 01 Z.30 12,12
7.01 .70 10.81
8.01 4,10 .76
Y/ U 200 ) = A O074469E-02 g/L Carbon
YO 11 /0 200 )Y (L2) = 3I.756224E~0Z Molar Carbon

Sample Run Ry: BD?ES_{%.C-



COULLOMETER ANALYSIS REFORT
TICTOC Rev. O

&)1

Sample: o4 Date: 12--04-1968% Time: 1Z3:592:28

Blank = .40973324 Sample Size = 200 Dilution Factor = 11
“ Difference = 10 Min Readings = 7 Max Readings = 10

=z Reading ==== Analysis Time ==== Coulometer ==== Y Diftference ==

1 1.01 0. Q0 0. 00
2 2.01 47 .50 100,00
= F.01 49,40 .85
¥
4 4.01 GF0.30 1.79
cx«
™~ 5 5. 01 50. 70 Q.79
o
L & &.01 51,20 0. 938
Ly
7 7.01 51.70 0.97
~
m -
( G1.7 - 2.87045% Y ( 11 Y/ ( 200 ) = 22,685425 g/L Carbon
e
( B1.7 = 2.687045% Y 11 Y/7¢ 200 Y{(122) = - 22IE0Z2] Molar Carbon

109

Sample Run By: 8ovas od.C.



(

Sample: S046

Blank = 4097324
% Difference = 10

COULOMETER ANALYSIS REFORT
TICTOC Rev. 0O
Date: 12-04—-198%

Ti ez s 1420549

Dilution Factor = 11
Max Readings = 10O

Sample Size = 200
Min Readings = 7

== Reading ==== Analysis Time ==== Coulometer ==== 7 Difference ==

110

1 1.01 0.00 0. 00
2 2.01 53,350 100,00
= .01 D620 S.1b
4 4.01 57420 1.735
S 5.1 57.80 1.04
& &H.OL 58.20 0.6
7 7.01 SE. 70 0,85
858.7 ~ 2.870328 ) ( 11 )Y/ ¢ 200 ) = J.070621 g/l Carbon
58.7 ~ 2.8B70328 Y( 11 /¢ 200 ) (12) = 2558851 Molar Carbon

Sample Run By:

ao7es. O



Analytical Batch

Lab Segment Serial No.: F5033

Customer [D.: 89-041

Total Organic Carbon from Water Digestion I,

Interim

4i04/90

Rev.E

Instrument WB39937
Procedure/Rev || A-344-105/A-3 Sample was acidified prior to analysis.
Technologist E. Colvin
Date 06-29-90
Temperature N/A
Starting Time 12:30
Ending Time 15:00
Chemist R. Brandt
Description Lab. id. Description Lab. Id.
1 | Reagent Blank F5054 12
2 | Inittal LMCS Check Std F5042 13
3| Sample 89-041 F5043 14
4 | Duplicate 89-041 F5044 15
5 | Spike 89-041 F5045 16
6 | Final LMCS Check Std F5046 17
7 18
8 19
| 9 20
10 21
11 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
LMCS Check Std 70C11D f200ul 2.2mL
Spike 80C11A f200uL | Sample/200 ulL .5 mL
Prepared by: __A&,_{&Q?_Me S. A. Cervantes Date:  08/09/90
Sigoature Printed Namie
Verified by: @Mﬁ/ C. M. Seidel Date:  08/09/90
/Sin ture Prioted Name
Approved byy%ﬂ “/:-, 4 L e 7; - Date:_§/%0/%2
Signature < Printed Natae !
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Icy Results Data Summary
Date Analyzed: February 22, 1990 Acid Digested Standard F5047
Procedure: LA+505-151/A-0 Sample 89-041 F5048
Analyst: D. M. Southwick Duplicate of 89-041 F5049
bigestion Acid Digestion Spike of 89-041 F5050
Procedure: LA-505-159/A-0
Instrument Acid Wet Wet
starting Digest. Weight Weight Closing
LMCS LMCS sample sample spike LMCS
Standard Standard Duplicate Recovery Standard
% % ug/9 ug/g % %
Atuminum 103.92% 34730 37858 NOT CALC. 109.27%
Barium 97.78% 22 16 G4.30% 102.20%
Bismuth 100,00% 92.25% 20942 19470 NOT CALC. 96.06%
Boron 107.54% 101.60% 51T -8 LT 53.64% 103.98%
Cadmium 103.12% 96.85% 3T -3 LT 76.13% 99.23%
Calcium 104.974 113.20% 155 i52 7.208% 102.15%
Chromium 93.60% 14 429 53.42% 99.46%
Copper 104,29% 104.65% 27 15 75.98% 101.92%
Iron 96.80% 7927 8145 NOT CALC. 103.53%
Lanthanum 93.57T% 90.75% 10 LT =15 LT 55.81% 90.76%
Lead 93.02% 83.85% 131 =40 LT 87.36% 90.04%
Lithium 104.96% 4 =2 LT 101.89% 107.85%
Magnesium 103.54% 102.20% 103 116 99.67% 99_90%
Manganese 97.11% 1993 2048 58.274 103.56%
Molybdenum 105.61% 106.45% 20 " 80.73% 114.90%
Hickel 96.54% 5% 114 64 . 14% 103.22%
Phosphorou 108.41% 108.45% 0243 9534 NOT CALC. 101.74%
Potassium 99.29% 90.15% 198 =53 LY 43.29% 94.824
Silver 105,57% 101.15% ~9LT =21 LT NOT CALC. 103.69%
Sodium 99.57% 110,45% 65496 65413 NOT CALC. 97.18%
Strontium 104.12% 102.45% 243 245 94 . 41% 101.31%
Tantalum 100.59% 63 13 LT - 3.4B% 106.69%
Tin 90.31% 31 17 47.32% 7. 19%
Titanium 104, 73% 1 PN T77.34% 110.47%
Zine 102.20% 100.00% 57 50 94 . 70% 99.54%
Zirconium 102.37%4 &4 TLT -5.36% 108.13%
£.T: Less Than
NC: Not Calibrated
NQT CALC: Not Calculated
# Instrument Standards Outside Control Limits
Prepared\y H. S. Rich Date; May 2, 1990
Verified by: C. M. Seidel Date: May 2, 1990
Approved by: pate: May 9, 1990
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Analytical Batch
Lab Segment Serial No.: F5033 Customer 1D.: 89-041
Acid Digestion
Instrument N/A
Procedure fRev | LA-505-159/A-0
Technologist D.M. Southwick/69769
Date 12-6-89
Note: A reagent blank was not prepared.
Temperature 72F
Starting Time 08:20
Ending Time 14:00 *L MCS C!’leck Standa‘rd was digested, but
not used in the analysis.
Chemist S. A, Jones
Description Lab. Id. Description Lab. Id.
1 | LMCS Check Standard F5047 12
2 | Sample of 89-041 F5048 13
3| Duplicate of 89-041 5049 14
4 | Spike of 89-041 F5050 15
5 | LMCS Check Standard F5051* 16
6 17
7 18
8 19
9 20
10 21 .
11 22
Primary Book | Second Book |Third Book Final Volume
g Standard Type No. & Aligquot No. & Aliquot No. & Aliquot | of Standard
2| | LMCS Check Std. 34C11CM/5mL 25 ml.
Spike 103C15C/5mL | 104C150/5mL 25 mb
g
‘:;*- //[,!!? o
. Prepdrew éﬁ / H.S. Rich Date:  May 04, 1990
R ignature Printexd Nasine
P
Verified by: C.M. Seidel Date: May 04, 1990
o anature Printed Nanie
(=]
v { Approved hy,/_;:-\ Z_,, / L.H. Taylor Date:___May 9, 1990
n Shpad uuu. / Printed Nane
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Analytical Batch

Lab Segment Serial No.: F5033 Customer ID.: 89-041

ICP analysis of sample 89-041.

Instrument WB39939 No reagent blank was analyzed in this batch.
Procedure /Rev | LA-505-151/A-0
Technologist D. M. Southwick
Date Feb, 22, 1990
Temperature 70F
Starting Time 16:00
Ending Time 21:30
Chemist S. A. Jones
Description Lab. Id. Description Lab. id.
1 | Initial LMCS Check Std. na 12
2 | Digested Standard 34C11C | F5047 13
3| sample 89-041 F5048 14
4 | Duplicate of 89-041 F5049 15
5 | Spike of 89-041 F5050 16
6 | Ending LMCS Check Std. na 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
g Standard Type No. & Aliquot | No. & Aliquot | No, & Aliquot | of Standard
é LMCS Check Std, B1C11A/1.0 mL | 82C11AM1.0 mL 11.0 mL
Digested LMCS Std. 34C11C/5.0 mL 50,0 mL
Spike of Sample 103C15C/5.mL | 104C15D/5.0mL | Sample/.5838g |25.0 mL

4/0490

PrcpareWKM H. S. Rich Dae: May 4, 1990
7 Signawrd Peined Name

Rev E

Verified by: / ?mz)r?__ AN id&/ C. M. Seide! Date:  May 4, 1990
£uature Printed Name ..

121 Approved hV/“’\ r/f/zﬂ—» L. H. Taylor Date: May 9, 1990
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ICP Results

Date Analyzed:

Procedure:
Anatyst:
Digestion
Procedure:
Instrument
Starting
LMCS
Standard
%
Aluminum 103.92%
Antimony
Arsenic
Barium 97.78%
Beryttium
Bismuth 100, 00%
Boron 107.54%
Cadmium 103.12%
Catcium 104.974
Cerium B6.74%
Chromium 93.60%
Cobalt 78.65%
Copper 104.29%
Europium
Iron 96.80%
Lanthanum 93.5T%
Lead 93.02%
Ltithium 104.96%
Magnesium 103.54%
Manganese 97.11%
Mercury
Motlybdenum 105.61%
Neodymium 85.30%
Nickel 96.546%
Phosphorou  108.41%
Potassium 99.29%
Samar jum
Selenium
Silicon 78.22%
Silver 105.57%
Sodium 99.5T%
Strontium 104.12%
sulfur
Tantalum 100,594
Thailium
Thorium
Tin 90.31%
Titanium 104.73%
Tungsten
Uranium
Vanadium
Zinc 102.20%
Zirconium 102.37%

122

Raw Data

February 22, 1990
LA-S05-151/A-0

D. M. Southwick
Acid Digestion
LA-505-159/A-0

Acid
Digest.
LMCS
Standard

% ppm

Reagent
BLANK

NOT RUN

92.25%
101.60%
96.85%
113.20%

104.65%

90.75%
83.85%

102.20%

106.45%

108.45%
90.15%

81.60%
101.15%
110.45%
102.45%

100.00%

LT: Less Than

Summaxry

Acid Digested Standard F5047
Reagent Blank F5055
sample B9-041 F5048

Duplicate of 89-041 F5049
Spike of 89-041 F5050
Acid Digested Standard F5051
Wet Wet
Weight Weight
Sample Sample Spike
Duplicate Recovery
ug/g ug/g %
34730 37858 NOT CALL.
73 -2 LT
&7 26
22 16 94.304
1 OLT
20942 19470 NOT CALC.
5LT -8 LY 53.64%
LT 34T 76.13%
155 152 7.28%
203 10LT 1.66%
446 429 53.42%
-76 LT =96 LT NOT CALC.
27 15 75.98%
3 -1 LY
7927 8145 NOT CALC.
10LT =15 LT 55.814
m =40 LY 87.36%
4 -2 LY 101.89%
103 116 99.67%4
1993 2048 58.274
18 8
20 " 80.73%
84 LT =44 LT 68.73%
59 44 &4 14%
9243 0534 NOT CALC.
198 53 LT 43.29%
119 -62 LT
448 337
707 961 42.33%
QLY -21 LT NOT CALC.
65496 65413 NOT CALC.
243 245 94 41%
921 707
63 13 LY 3.48%
266 16 LT
76 -62 LT
n 17 47.32%
11 2L7 77.34%
100 58
2116 1025
25 3LT
57 50 94.70%
LWl 7LY -5.36%

NC: Mot Calibrated

NOT CALC:

Not calculated

# Instrument Standards Outside Control Limits

LMCS

ACID
Digestion
%

Hot Run

Closing
LMCS
Standard
%

109.27%

102.20%

96.06%
103.98%
99.23%
102.15%
91.59%
99.46%
89.73%
101.92%

103.53%
90.76%
90.04%

107.85%
9%.90%

103.56%

114.90%
9M.ITh
103.22%
101.74%
94L.82%

83.71%
103.69%
97.18%
101.31%

106.69%

97.19%
110.47%

99.54%
108.13%



1CP Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Proceduret

Aluminum
Ant imony
Arsenic
Barium
Beryliium

C:gismuth
Boron

« Cadmium
Calcium

fmgprium

Chromium
g:gobalt
Copper
FHEUropium
_Tron
i fBanthanum
Lead
¢ Lithium
Magnes ium
“Manganese
Mercury
wHol ybdenum
Neodymium
i ckel
Phosphorou
CPotassium
Samarium
Selenium
Siticon
Silver
sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uraniun
Vanadium
Zinc
Zirconium

pilution
Factor

Raw Data

february 22, 1990
LA-505-151/A-0

D. M. Southwick
Acid Digestion
LA-505~159/A-0

Acid Digested Standard
Reagent Blank

Sample B9-041
Duplicate of 89-041
Spike of 89-041

Acid Digested Standard

starting
LMCS Standard

Instrunent Recovery

Standard
ppm %
103.92 103.92%
97.78 97.78%
100,00 100.00%
107.54 107.54%
103.12 103.124
104.97 104.974%
86.74 B6.T4%
94 .45 93.60%
78.65 78.65%
104,29 104.29%
96.80 06.80%
93.57 93.57%
93.02 93.02%
104.96 104.96%
103.54 103.54%
97.11 7. 11%
105.40 105.61%
88,30 88.30%4
96.54 96.54%
108.41 108.41%
99.29 99.29%
78.22 78.22%
105.57 105,574
99.57 99.57%
104.12 104.12%
100.09 100.59%
90.31 90.31%
104.83 104.73%
102.20 102.20%
102.17 102.37%

11.00

122.1

LMCS Acid
Acid Digestion
Digestion Standard
Standard Recovery
ppm %
9.23 92.25%
10.16 101.60%
9.69 96.85%
11.32 113.20%
10.47 104 .65%
.08 90,75%
8.39 83.85%
10.22 102.20%
10.65 106.45%4
10.85 108.45%
2.02 90.15%
8.16 81.60%
10.12 101.15%
11.05 110.45%
10.25 102.45%
10.00 100.00%
10.00

LT: Less Than

page 1 of 3
FS047
F5055
FS048
F5049
F5050
F5051
Digestion 0.02173
Weight 0.5432 g
Volume 25.00 nL
Reagent Sample Sample Sample
Blank
Ditution Dilution Ditution
Three Two One
Ppm ppm ppin ppm
NOT RUN 754.61 765.73
0.00 1.58
-0.70 1.03
0.02 0.48
-0.03 0.01
455.03 470.49
=1.40 0.11LT
-1.05 0.06 LT
-6.00 3.37
-10.48 4.40
Q.69 11.99
-6.70 -1.64 LT
-0.53 0.59
-0.24 0.06
172.23 183.77
-0, 0.22 L7
-3.74 2.85
-0.38 0.09
2.25 2.79
43.31 45,06
~0.47 0.38
-0.29 0.43
~1.47 1,83 LT
-0.12 1.27
200.83 209,40
-6.85 4.30
-13.63 2.58
4. 73 9.72
12.93 15.37
-5,20 -0.20 LT
1423.10 1403.50
5,27 S.49
20.02 18.73
-3.63 1.38
-20.50 5.78
-11.30 1.65
-2.19 0.67
-0.58 0.24
-1.64 2.17
-56.10 45,98
-1.28 0.54
0.50 1.24
-1.11 0.96
1.00 1.00 101.00 11.00

NC: Hot Calibrated

NOT CALC:

Not Calculated

# Instirument Standards Outside Control Limivs

Digestion
Weight
Volume
Sample

Duplicate

Ditution
Three
ppin

1.00



ICP  Results

Aluminum
Antimony
Arsenic
Barium
Beryllium
B isUTh
goron
wCadini um
Calcium
rggerium
Chromium
C-Eobalt
Copper
#PEuropium
Tron
L¥tanthanum
Lead
¢Lithium
Magnesium
*“Ranganese
Mercury
wetiol ybdenum
Neodymium
wiickel
Phasphorou
{rotassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thaltium
Thorium
Tin
Titanium
Tungsten
Uranium
vanadium
2inc
Zirconium

Dilution
Factor

122.2

0.023469
0.5922 g
25.00 m
Sample Sample
Duplicate Duplicate
pilution Dilution
Two One
ppm pp
8956.77 883.47
-8.00 -0.05 LT
1.64 0.61%
0.25 0.39
-0.03 0.00 LT
461.21 447.03
-1.94 -0,26 LT
-G.92 ~0.06 LY
=5.76 3.60
-2.96 0.23 LT
10.16 11.78
-19.26 -2.28 LT
0.16 0.3%
-0.06 -0.02 LT
192.94 184.98
-2.73 ~0.36 LT
-31.13 0,95 LY
-0.30 -0.06 LT
2.74 2.89
4B8.50 46,23
1.08 0.19
0.01 0.26
2.24 =1.05 LT
1.42 1.04
225.84 208.40
-12.08 -1.25 LT
-6.69 =1.48 LT
3.63 7.98
29.42 22.77
-4.39 =0.51LT
1549.50 1534.90
5.81 5.67
16,76 19.02
0.03 0.31 LT
~6.68 0.37 LT
-a.81 -1.48 LT
-0.53 0.40
-0.13 0,05 LT
1.44 1.37
-0.97 26.28
-0.39 0.06 LT
0.59 1.19
0.14 0.16 LT
101.00 11.00

Digestion
Weight
Volume

Spike of
Sample
pilution
Three
P

1.00

0.5838 g
25.00 nl.

Spike of
Sample
Dilution
THo

PP

818.09
1.00

-3.82
9.45
-0.07
427.80
5.48
7.68
4.35
-28.65
15.76
1.68
8.23
-0.58
178.96
5.82
-24.90
10.29
12.38
52.37
-1.55
8.54
-10.43
7.78
227.65
-28.40
-31.96
=10.54
18.13
3.61
1558.70
15.11
16.18
-8.67
-58.85
-21.01
5.45
7.99
“4.78
-166.80
-3.73
10.01
-3.53

101.00

0.02335

spike of
Sample
Dilution
One

ppm

880.31
11.06
1.07
10.89
0.00LT
469.40
9.93
10.02
14.70
0.17 LT
22.03
7.30
11.00
0.00 LT
195.55
9.52
11.80
11.68
13.76
56.34
0.17
11.23
8.84
11.15
251.76
8.95
177 LT
12.31
18.50
10.28
1642.10
16.36
21.26
0.35 LT
-0.58 LY
-0.86 LY
9.93
10.33
1.56
24.81
0.06 LY
1.72
0.50

11.00

Spike

Recovery

NOT

NOT

NOT

NOT

NOT

NOT
NOT

CALC.

94 .30%

CALC.
53.64%
76.13%
7.28%
1.66%
53.42%
CALC.
75.98%

CALC.
55.81%
87.36%

101.89%

99.674
58.274

80.73%
68.73%
64.14%
CALC.

43.29%

42.33%
CALC.
CALC.
4.41%

3.48%

47.32%
77.34%

94.70%
~5.36%

Standard
LMCS
Acid

Digestion
pRin

NOT RUN

10.00

Acid
Digestion
Standard
Recovery

Page 2 of 3

Ending
LMCS  Standard
Standard Recovery
% ppm %
109.27 109.27%
102.20 102.20%
96.06 96.06%
103.98 103.98%
99.23 99.23%
102.15 102.15%
91.59 91.59%
100.36 99.46%
89.73 89.73%
101.92 101.92%
103.53 103.53%
90.76 90,76%
90.04 90.,04%
107.85 107.85%
99.%0 99.90%
103,56 103.56%
114.67 114 .90%
.77 1774
103.22 103.22%
101.74 101.74%
94.82 94 .82%
83.7 83.71%
103.69 103.69%
97.18 97.18%
101.31 101.31%
106.16 106.69%
97.19 97.19%
110.58 110.47%
89.54 99.54%
107.91 108.13%

11.00



ICP Results

Aluminum
Ant imony
Arsenic
Barium
Beryllium
olismuth
Boron
< Cadmium
Calcium
feCerium
Chromium
¢Opbalt #
Copper
rEuropium
[ron
i fLanthanum
Lead
fLithium
Magnesium
“Mhnganese
Mercury
~Holybdenum #
Neodymiwn
wiii ckel
Phosphorou
£Potassium
Samarium
Selenium
Silicon #
Silver
Sodium
Strontium
Sul fur
Tantalum
Thaltium
Thorium
fin
Titanium #
Tungsten
Uranium
Vanadium
Zinc
Zircanium

Ditution
Factor

Spike

Stapdard

122.3

LMCS

ppm
added

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

Spike

Standard

D

Book

#
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103c15¢
+

S5.0mt

104C15D
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ppm

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100,00
100.00

99.80
100.00
100.00
100.00
100.00

100.00
100.00
100,00
100.00

99.50

100.00
100.10

100.00
99.80

LMCS
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#

81c11a
82C11A

ACID
DIGESTION
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PPm
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Sample

100.00
100.00
100.00
100.00

100.00

100.00
100.00

100.00

99.80

100.00
100.00

100.00
100,00
100.00
100.00

100.00
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Procedure:
Instrument:

Technologist:
Date: Feb.
Time:

16:28

ICP Calibration Report

LA-505~151
WB39939

D.M. Southwick

22, 1990

Revision:

A-0

Calibration Standards for ICP Program "SST"

Element

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron

Lead
Magnesium
Mercury
Neodymium

Phosphorous

Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

sS8T-0:

Calibration blank,

123

Standard

55T-3
55T-4
55T~2
S5T-3
5387T-2
587T~2
S8T-2
S8T-2
55T-4
58T-2
53T-3
88T-5
55T-3
58T-5
587-3
S5T-1
55T-3
58T-4
SST-4
55T-3
887T=-2
SsT-3

Element

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molyhdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

ICP Standard Formulations

1 M ultrex HNO3.

Standard

55T-4
58T-2
537T~4
58T~2
557T-5
55T-2
5ST-5
557T-5
S8T-1
S8T-2
55T7-3
55T7-2
55T-1
55T7-4
55T-2
5872
55T7-3
55T-4
55T-3
557-4
55T-2



4

297

55T7-1:
Stock solutions from AESAR/John Mathey Inc,, Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO; 10,000 ppm in 5% HNO; Lot# 14394A

K KNO, 10 000 ppm in 5% HNO; Lot# 14379A

Na NaCO 10 000 ppm in 5% HNO Lot# 14400A
200 nmL of standard made by comblnlng 25 mL HCl/HNO; mixed acid, 1
mL each single element standards, and water.

S85T-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. {5,
Manchester, NH 03103, Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A
SM~20 Vv, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm

Lot# 0-119B
50 nl, of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

88T-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot$# 9-053A

B H,BO, ln 000 ppm in 1% NH,OH Lot# 9-335A

Hyg Hg 10 000 ppm in 5% HNO Lot# 8~656S

Mo Mo 10,000 ppm in 5% HCl Lot# 9-159T

P P 10,000 pPpm in 5% HN03 Lot# 9-160A

si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ

S (NH,),SO, in H,0 Lot# 9-231M

Ta Tacis 10 000 ppm in 5% HCl/tr HF Lot4 9-335M

Ti Ti 10, 000 ppm in 5% HF Lot# 9-079EE

W W 1o, 000 ppm in 5% HF/tr HNO; Lot} 8-685L

Zr ZrCI.O 10,100 ppm in 5% HCl Lot# 9-078G
50 mL of each mlxed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO33.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D
Sclution is used directly for calibration.

587-5;
Stock solution from VHG labs, Inc., 180 Zachary Rd. }5, Manchester,
NH 03103. Mixed element standard as follows:
SM-60 Sc, Y, La, Ce, Pr, N4, Sm, Eu, G4, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F
50 mL of 8M-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO,.

124
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Frogramme name @ 35T Chnannel nane = BE) Folynoaial type : CGC
Curve Mirm Imt Max Int Cuerve Coefficients
o Cl o ' oo

CRVY 0.4B48 442,95 ~0.242241E-01 0.474673E-0L

£
a3
=

Prograbme namne T

o

yCurve Min Int vax Int Curve Coefficients
' 0 {1 ca &3

Channel name & BIL Folyrnomial type @ COC

P,
CRUL Z.2538 99,431 ~0.2896L0E+01  0.1160UBRE+G]L
o

&

Progranme name @ SEYT Charnel name @ B Folynowial type o OO
o
Lurve Min Imt Max Int Curve Coefficients
Co C1 o2 3
bRVL 2.9178 0 510.51  -0.3178G0E+00 G.10G3493E+00
o
Frogramme npame @ 88T Chanmel mame 2 CD folynomial type & GO
Curvoe fMin Irnt Max Int Curve Coelificieants
Co Gl ] I
CiRvL 1.443%34 1598.36 ~0.203%31E+00 0O.13896L1E+00
Programme pame * S8T Chanmel naoe @O0 FPolvrnomnisl type o OO
Curve Min Int Maw Int Curve Coefficients
co Cl (e 1G]

CRYL 2.0925  225.%1  ~0.1AZL1EE+Q0 0.64974901-01
138



I atibing deam o ool LOannel paume @0 Ul Folyrnomial typie o Lo

Curve Min Int Maxw Int Curve Coefficients -
Co ' (o ] vl

CRrVL 2.3558 12.522 -0.834%7SE+01  Q.2376BOE+01
Programme namne o S87 Channal name o CR Folynomial type @ GO

Curve Mim Imt Max Int Curve Gooefficients

GG Cl c2 C3

CRV1 0.95G0 42.201 -0.5136320+0C 0.510399E+00

Programme name @ 587 Channel name @ CO Folynomial type - CO
Lo
1~-Curve Mivm Int Max Int Curve Coeflficients

Co Gl e e
™~
LRV 0.2185 1.9303 =0.286010E+01 0.124853E+00

7 0

e _
Progeramnme oaone @ 53T Chanmnel nane @ QU Polyrnomial twpe o OI0
-
ot N . - . ) - el e b
TRy FMin Tnt aw Int Cupve Goeidiicrents
2o L cz [
I

s WL 1.9041 8BL.833 ~0.5297773+00 0.26431GE+00

Lo o]

Prongramme nane @ ST Chamna2l name : EU Polyriomizal type @ OO
Curve Min Int Max Int Curve Coefficients

Co Ll ca C3

CrVL 2.5713 375.10  ~0.192690E+00 0.5G4125E-01

Programme rmame & 58T Channel name : FR Polynomial tvpe o OO
Curve Min Int #ax Int Curve Coelfficionts

Lo Cl ca CH

Ry 1.0798  68.763  ~0.0%3205EN+00  G.OTO79L1FSO0

139 , , N T —



Progeanes nane @ GHIT Channal nane
Lurve Min Int Max Int
o

CrVL 0.3037 4.2263 -0.172544E+01

Programme nome o 88T Channel name

Crarve i Int Max Int
(¢}

Crvl 2306 301007 ~GL92085BE+01

Programme nane & 887 Channal nane

Curve Min Int Max Int
Lo

CRVL  2.6337 432.18 -0.339059E+0¢

- Progranme pame o 58T Charnel name
Curye Min Imt Max Int

0o

CRVY 0.412G 316.82 ~0.2BQECGEE-01

Frogramme name & 5857 Channel nawme
Curve Mirm Int Max Int
LG

Cryl Q.5330 172.97 -0.68343TE-01

v

Programme name  §6T Chanmel nane

Curve Min Int Max Int
co
cuvy  2188ng asg.g b B7SRA7E 00

e ot bW i

. PN TR L
Ua.{."!ullf“.‘.‘}."

Folvnomial type

Cosfficients

ca

R0

Folynomial bypo

CoolTircients
(O]

LAGYR2ZEOD

Folynomial type

Coefficioents
(g

201E+00

Folvnowial lype

Curve Cosflficienty

[

O.GHIVEIE-QL

Polynomial Ltype

Coerficients
[t

AR+00

Polynomial type

Coefficienty
C2

G

£3

¢



Frogqramnme namne $ouuy Lhannel nane oy Folynomial type
Curve Min Int Hax Int Curve Coefficients

Co cl ca

CRVI1 1.0757  162.24 =~0.3691LEE+00 0. 3259B0E+00

Frogramme nawe o 55T Channel NI

rAane L

Curwve Mim Imt Max Int Curve Coefficientlts

Co Cl Ca

Lrvl B.7246  24.319  ~0.4079%54E+01  QL.1059GOE+QL

Programme name @ 587

Chamnel name 3 NI
“Turyve
o

e BV 2.1343

Mimm Imt Max Int Curve Dosfficients
(4] G na

92.7406 ~0.521979E+00 0.332335E+00

L 45
1y

~Frogramme namne @ BST Channel
Houn

Tk
sy

UeA W e

™

Curve

L id

Mim Int Max Int Curve Coelricients

Co C1 ca
TRV

L

0.9459 49.679 -0.107482E+01 0.107950E+01

Frogramme name S57 Channel name @ K Folyrnonial type
Curve Mim Imt Max Int Curve Coelficicents

Co Cl oA
CRYL 2.3414 LL1.365  -0.1474320¢03% O.998LG2E+01L
Programme name @ 55T Ciraramel) name 2 SK Polynomial type

Curve Mim Int Max Int Coefficients

e

r 0

Curve

GO 1

Cuvl F.2819 0 120189 -0.84AVANLEL0L 0 0.24ASDTIREN

141

Folynomial type

Folvrnomial type

Folynomial type

*E

"
"

Ll

C3

:C

s

co

M
o
0
to
O3
U
o
]



[T u et ke R e R R I

Curve Min Inmt Max Int

0o

CRVL 1.1007 30.396 -0.416942E+01

Programme pame @ S5 Charnmel nama
Curve Mim Int Max Int

co

LRVl 2.0849 63,200 ~0.183193E+01

Programme name @ 87T Ghianrel

o

name

+Turve Mim Int Max Int

N~
F kY1

o~

o

9.0437 3B7.72 —GLGOVIIBELOG

L

slrogranme mane 87T Chanmel nama
N%urve Min Int Max Int

e

e

e RV L F.300E 49.306  ~0.39E040E+01

fa

R

Programme mame @ S87T Channel name

Curwve Min Int Max Int

o
Cirvl 2.5498

439.59 -0.139048E+00

Frogqramme nane @ 887 Chamnel naae
Curve Minm Int Max Int

Co
LRrYL

CLESLG 28.249

—0LTL0Z8GER0)

142

W Gban A oAby Breadi Lo w e

Coefficients
co

Cuprve
1

0.3%99846R+01

v 81 Polynmmial typa

Curve Cowfricionts
01 2

0.834715E+00

TN Polynowisl Lype

Cowfficionts
"y

Curvs
Cl

G 040776801

LoMA Polyrnomial type

Contticienty

cz

Curve
Cl

tE
fis )
L2
lr=

FPolynomial type

Coeffioients
ca

Curve
Ll

0.480805E-01

T
41

5 Polvromial type

Curve Coefricients
.1 ca

O.18G048FR+01

I

o i
bR
["al‘
el
.
A )
©a
- b
soD
e
L3
_—
P
P
L



Prosgranme rane 2 guHl Chanmel naae

Curve Mim Int Max Inmt
o
Clivl DLBROS 73.978 -G L1 aHR9R+QL

rogramme name & 58T Charnnmel rame

Curyea Mirn Int

o
CrVl

2.5916 28.632 -0.12%3L13EK+02

S

Programme name o

M

Channel name
+* Cuprvi Min
o

¢3CRU1

Int HMaw Int

oo
0.9896

16,741 ~0.699011E+G]

™

L

r“Prmgramme riame 587 Ghannel name

e |
Curve

Mirm Int Maw Int

£o
—CRY1

0.8211 12B.G67 =~0Q.71031GE+Q0Q

Perogramnme tame & ST Channel nane

Curve Mirn Int Max Int

Co
CRUL

2.2946  323.15%  ~0.3930598+00

Progqramme name & 58T Channel name

Curve Min Int Hax Int

-0
CRYY CLE47a TG4

~OL1ATRECHRGY

143

u
u

£x

TA Folyrnowial type

Curve Coellficients
Cl oz

GL.72EL450+¢00

rLa Yolyrnomial type

G
cl

nowlricients

Ca

0.461191E+01%

TH Folynamial type

Coedtfioiants

g2

Curve
(b

C.67)0051E+0L

Polynomial

Lynpe

Curyve
L

Cosfrficients
ca

0.HR1E07E+00G

Y Paolyrnomial type

Curve
1L

Coefficients
e

, s

C.L1ER738BE+00

Y Polynomial type

Curve
Cl

Coefricients
[99¢4

DL LA GT G

(M|

s,

Lt

¢

Cc

(A

Ca
(N
{*



S S Ui lne ok Levarmne L man

Cuirve Min Imt Max Int

£0

CRrVL 3.1483 10.790 ~0.476G013E+0R

Progranme name @ 887 Channel namce

Curve Mim Int Max Int

GO

CRvil 2.8383 73.830 -0.091U91E+QC

Programme rname @ 58T Channel

<

Miame

Burve
1
chRV1 1.5723  3%1.23

It Maw Int

Min
(]

~0.994446E~01

™

16

887

HSProgrammse namne Channel namea

™~
Curve

e

Min Int Max Int

Co

"TRYL
o

3.2680 138.17 -~0.144987E+01

144

o Polyrnaniid vype 2oLk

Coefficients
La

Curve
Gl

]

-
]
EREY

0.143637E+02

tovl Folynomial type & QO
Durve Coerffieients
Cil Ga ca
0.298324E+00
A Polynomtal type @ CC
Curve Coefficients

cl L3 C3

0.600B74E-01

v AR Polynomial type @ GO

Curve LCoeflTiclents
C ] v+ L-; "y

. we .0l

0.421475E+0C



Bample namne .

Pragramnme

NAME

Al
Sha
A
B
Be
i
11
Cl
[
G
Cr
()
G
B
Fa
La
ey Pl
Lo
Mo
M
™ by

oy o
NJ

Pilution

My INT

1.30
0.32
Q.59
2.87
0.50
10,26
a7 .83
7L.50
149,07
W4y
1.1%8
.21
37uuf
2068
Lol
1.%90
0. afl
2.71
142,24
G.aY
J.24
Lol
G425
2.l
10.13
B.87
G037
lLula

3 LN e
Kl {
S w oA

159.29
11.38
19%9.5%
O0.63
2 .30
AT
1.01
Q.98
2006
0,97
.29
2.95
156.28
3,39

factor

145

1CL1n

551
CONCERN

~0.153
"'0- O\J 5
0.212
0.001
«Q0.,.000
9.091
0.776
9.37%
9,540
-~0.047
0.0%9
(- 0.20:
- llj L
"0.001
-0.008
f1.507
Haahy
~0.00%
9.413
0.004
0.167
=-0.00%
0.34%5
~0.004
‘:‘] ul. l"
9.0:27
~0.2L0
~Q.073
0.045
9.5a7
9.052
Y.46E
0.099
~0.0430
=0.209
~0.10%
0.0%94
=0.009
0.120
-0.39%
-0.011
9.291
-0.0230

11.0000

22-Fob-

DILCOR

=1.631
-..0 iJ"')B
2.3383

G.O0060
“0.,008
L0G .00
107 .84
103,12
104,97
~0.H14

WG iah

S em gmy
P et
wedud

104,59
-0 OLE
-0 03%
".'J\.'qu.l

:"A
Juu vy

~3.079
103050
G045
1.|53
X FIRE A ICO
3.792
=y, Q473
108,21
Ve, a9
—2.811
-0.803
Q.468
105 .97
ﬁg.u/l
4,12
l 08y
~0.336
=RN00
-2.G1lE
1.7
0.7
1.316
=~4.319
~.1323
102,20
~0Ld1l6

RGO

"".l\.).. J\
~ad Al

11.74
LEL .47
~Hd.08

a e
SadY

1.70
EIRRTE
Z.av
“60.66
S2.68
-la.74
4-) “3

.
""1.3\4 w8

«“79.%1
H.03
2,07

~16.12
270

ey

Saadoa Vb
13.7%
~13a.92
28409
=127 .70

]
o nob

0 oR6
me a AL
=9 .00
-36.29
.74
2,17

2.8%
:.:- u (J

15,594
AR A0 I RG
—-0n. 2y

- Y

7.92
~22.40G

AP
=47 .18

o o)
“33.91
"') \.Ji’

~18.22




Sample name .

Yrogramme

NAME

Dinlution

MV INT

1.38
0.31
0.74
2.54
0.50
2.43
DLt
1.a4
0.5

.
3.48

.03
0.31
2.G20
2.6
1.10
0.
IR}
2.79
0.53
Q.57
2.86
30.82
3.96
2.23
G.90
2045
.41
1.14
10.71
8.8l
Jaa?
2467
0.59
2.31
2,69
1.03
0.84

- 0
LR

0.88
F.27
2.92
1.52

S Ty
G

factor

146

g1011a
88T

CONCERN

0.032
~0.168
0.02¢8
~G.002
=0.001
~0.056
0.059
~0.010¢
(-0.088
=“0.07%3
0.009
(=-0.191
0.004
~0.00%
~-0.010
~0.036G
=0.414
~0.008
0.006
G.002
0.0%50
9.582
H.039
~0.004
-0.031
~0.088
~0.098
-0.053
7.111
(~0Q.04%5
-0.010
~0.001
0.018
-0.022
~Q0.347
~Q.04Y
-0.019
-0.005
~0.01l6
“0.608
~0.021
(-0.008
~0.007

1L1.0000

22=-Feh-90

DILCOR

0.3%1
-LWHE2

0.2
Sl I 4
-0, 006
-0 6GLY

O.Ga?
~Q.1L10
(=0 .96
-0 . 828

0.103
(2. 097
QL0485
~-0.01LH
-0.LL3
G L3926
“d ., 610
=0.005
0.071)
0.018
0.553
L% .40
H.any
-0.048
~0.004
“~0 965
~1.079
~-0.581
R.217
~0Q.499
~0.10%9
-0.007
0.195
~0.241
-3, 822
~.5%41
-0.211
-0, 060
“0 . 174
-G BEY
~0. 230
(-0.086
-6, 0832

~~

REGD

36H.42
=35 .10
128,74
-313.64
~na.h2
~151.7%9
G5 LAY
~47 .36
=0.00
Ga0.9?
237,09

LEL5
408 .54
282,49
~81.459
~LB.7 8
-5, 0%
258,76
1.8l
85.75
40.70
s
479,65
-461.14
~10%5 .07
~413 .47
~254.04
~226.03
2.00
-4t 28
~1102. 2
~521.97
130.35
~238.87
~B. B4
538 .87
55,7
~214.23
~200.49
~242.14
~15. 28
~37 .76
~40%5.39

i

i

1624€

¢t

)

07

)



Sample name 1 B2C11A
Proagranme T HST 22-Tebh-90 16202130

NAME My INT CONCEN BILCOK RGD

al 4.10 Q.44 100.92 .14
Gl 0.32 ~0.04% =0 . 490 =~19.3%
Ao 0.90 0.226 2.490 ¢.31
L 102,648 8.889 D7.778 1.6G7
b 0.59% Q.00 0.0x1 .73
i 2.52 0.044 CLalla 28.00
It G173 0.006 0.06Y 7H.5%
o 1.48 ~“0.0035 “0 . 000 =4q.70
Ca 3.01 0.052 0.57%5 R o

G G .53 7.88% B6.740 1.6l

Lr 17.83 8.586 94,40l FRRAE

e D
Co 0.8l 7.15%0 78.003 L.

Cut 1,98 —0.005 w060 55,05
o .06 0.020 GLane 4,66
Fa DY, 45 8. 800 6. 803 1.3
La 5.0 0.0LE 0. 193 30,00

™ O.24  —0.357  ~4.9%3  -15.80

_Li 50.79 9,547 104.96 0.6%
M 1.44 0.067 0,730 1.4

Pl 7%.0% B.828 97,105 1,25
My EL7Y 0.04% 0.a 27,90

o 1.1% 0.020 0. 1H 21.04
Nl 11.64 B.027 GH.30) 1.7 0

™ i, 40.07 G.776 6L 540 1.20

i F 0.9 =0.019 ~0.214 ~12B.66
K 2.4 =0,217  -2.391 D5 L 69

rfﬁm 3.39 0 —0.161 -3 .77 ~-2lL L LE
8@ 2,16 3.613 49.728 0.40

MGl 2,65 0.53%9 4,166 2L HY
fie .47 =0.006 ~0.062  ~67.00

el P 2,46 ~0.019 -0.214 =5%5.41

_Gp .70 0.001 0.009 m L
5 0.66 0.141 1555 14,98

enla 4. 6BG 9.099 106.09 L. 56
T LA 0.04%3 O.avs  H5E.70
T 1.07 0.183 2.018 624
Sr 10,86 8,210 99,314 1.86
T 60,93 9,530 104.9% 1.10
¥ 0.8 0.000 0.00% 551,40
u 2.63 4,606 S50.66S 5 66
Y 2.9%  =0.,020 -0.317 ~1%.33
T 2.03 0.022 GL2a6 5.04

i 25.49 9.288 102.17 1.01

—

Dilution factor ¢ 11.Q000



Sanple name
Sample code 1
Frogramme

£r t: =m

NAME MV INY

Al 1.3%

Sl Q.32
1A 0,74
a 2059
Be Q50
N & Q0
i} ) 22071

Cﬁ:' .I. ‘..a ™ Jh
[ 37.

£ e Mudﬁ
Cr 1.04
ro 0.23
£ .92

B 264
Fa L.a?

Loa - 0.66
™ML 0.9
nl.'t. .:.../d

MY 31.2%
rlir 0.5%9

Hey 2,49
Yo Fah6

N 4.92

i a.nl
¥ 3.01

K 2.97

¢ Sm 3.37
B 1.13
TE ] 4,15

ey 41 .00
"Nd madl

- 45 .31

-

t 0 Cn
Lo B 2LER

ENS 2.62
Ui 1.03
G 0.38
L 9.4

I .89
u J.24
v 2.89

4 24,93
Zr S.88

148

34C110
DLEGEST

ael
CONCEN

0.022
-0.069
0.0245
0.002
~0.001
1.84%

-y e )

Gaadlaa
1,937
2.264

~0.16G
0.020

0.000
~0.008
2.169
1.803
=0.320%
~0. 114
1.652
RS
(2.049
0., 17
~0.041
~0.517
~0.110
0.010
0.134
0.004
~1.125
~0. 030
2.000
~0.026

A3-Fak=-

a21.82
=45, 49
FLLGE
L?27.G30
~19.001
R
HB.09
IV
.58
ey
PO

an 4 bR

~ 1499, 99
7.0
~70 .80
DA G
8,98
10,90
el DR
o, A
anLuey
-5 .82
$.80

~117.26
9.21

£ .60
=70 LB
“79.4%
VARLE
7.63

6 . 3
£.08
6.l
=745, 01
=7 4
~{4.,47
e
7.7
BIG . 20
~7 .9
~1% .60
7 .85
~69 ., 89

=90

16:86:057



E5048
100~-10
567 22-Pok-90  17:01302

BSample name
Sample code 1
Frogramme

e z2 8

NAME MV INT CONCEH DILCOR RGN

fil a.5% 7.471 Poa Gl 1.39
FR .93 -G . 000 0000 AANANKA
fe 0.71 ~0.007 -~ B8 ~36 .74
Tta 2.57 0.000 0.021 L7E LR
B 0.50 -0.000 -0, 084 -0 .25
I G.33 4.50% 455,03 1.4
2 ) ~0.0L14 w1 . a0l msn.wa
£ 1.44 (=0.010 (~1.091 15236
o .29 (=0.0%9 (~(.00% -1 .89
Cea B.av =0.104 ~10.482 ~4 L 77
Cr 1.19 ¢.0u96G 9. 659 VAR EL)
Cuw 0,.o27 ~0.066 -6, 699 ~39,04
Cn 1,98 -D.00% =0 52T -1 .74
Eu 2.06 -“0.002 -0, 239 e P2 )
B e &G 1.0 TTeL 0y 1LLBR
el 0.8 -0.009 -0 . 90% ~6B0. 00
L 0.db -0 087 ~3.730 100. 00
i Ba74 ~0 004 ~Q.a7% ”SJ
by 0.7%7 L0822 2.046 1.41
P 4,08 0.4:2-.3 43,3006 0.70
Ha - 249 ~0.005 - ~0.47) 100.%4
0 1.12 -0.003 w285 S8 .07
cwal 3.91 ~0.01% “1.470 BE6G.30
i 2.24 -3.001 0,117 -40G6.12
oy 2.54 1,968 a200.83 1.%9
K a4 -0.068 .4y ~00,21
T 3.40 ~0.135 —-13.6%3 -2
5 g tLLY -Q0.047 -, 725 -4 .36
2,89 0.126 12.927 1.73
.72 (-0.051 (~5.1499 “-0.76
15,78 14.090 142540 1.8
3.77 0.052 A 1L.48
O.0Y 0.198 20,016 IR
2029 ~0.0%6 -3 .63 ~43.,89
Y -0.20% -0 .50 ~ 5K 5
1.03 -0.112 ~11.30 -0 00

i

2
s
2

zeéaer:
SRR

4

f 3 o3
oI

.
=

] 0.u4 ~0.0a22 —2.186 -53.105
Ti 2.28 -0.006 ~GLugl ~]4.98
W 0.88 ~0.016 ~1.643 39, h,
L .28 ~Q.59% —n6.10 ~10

y 2.99 -=0.013 -1.276 27n9"
Zn L.74 0.00% GL.500 LIV ]
Ar 3.4l ~0.011 ~1.107 =7l

Bilutiorn factor 3 101.600

149
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Sample code 1
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17.16
A0 4
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a4.8L
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A ]
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2471 .Y
~1G9 .64
11,06
4067 .07

17211000



Sample rame
Sample codo
Frogrammne
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o]
¥ FE ¥r®
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0.33
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2.97
0.52

37.34
2.90
1.48
7043

3.52

.10
0.2
2.13
2.67
B8 .04
.31
0.2%
2.73
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35.406
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L.21
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2,08
18.55
.'?: « i
I'J =

3. 46

-
. a
oo SA N
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0.03%
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0.021
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0.017
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~0.1k4
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0.00%
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184.98
~0.. 356
{0,949
-0.054
LEET7
A6 .22
OL.192
Q.263
=-1l.043
1.041
206,040
*tuHGQ
*luﬂ
933
HE.KL“
(00505
Y14854.9
I
19,031
0.30%
0.3%3
~1.47G
0.40l
0.054
1.373
24,0479
Q.00
1,192
O.162
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kGO

2.01
~-793.69
20,338
G.AG
67.51
ﬂuiib
"'"‘3”} - w\
~50.0%
Hal?
375,14

4. r'a)

I I .|.
3.00
-41.94
CL I !
=44.03
5.08
da01
27.7Q
19.11
~186.5%
11.51
J.69
~36 .27
~43.,71
g.49
2.19
~13.45
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M
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N
P
K
S
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A
NJ
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me

0 KE

My INT

153

.29
0.31
0.6Y
2.590
OLN0
.54

L L A
Laow d s

1.41
Q.47
e
Q.93

Q.22

1L.94
D2.63
1.0%
0.3
o 2t
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0.34
0.5%
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L.0Y9
1. 80
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2.09
O3 ‘l‘:g
uudﬁ
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2.25
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2,39
0.86

a oy
LY LY
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1.4a9

9.97

HNO 3
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(-0.0386
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-0 048
-1.422
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(~0.010
-0.0248

-~

I23-Febh~-920
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16590
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“18.4al
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-50. 34
R
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Sample name
Sample code 1
Frogranme

EF W¥E RE

NAKE My INT

Bl 44,73
E:.;l:' 0.39

f1e 0.80
K a 13.70
i) Q.82
Ki 3899
il 11.830

Cd .32
(W) an.7y
Cew 3.592

Cr 493
Co O.28
Gt a9
B S.71
Fe S8 .34
1nbla Q.48
Pl 0.3
= Li 1L .45
My 19.28
Pt 42,60

He 2.6%
Mo 4,26

P\ | 4.69
Wi G.GL
imp 099

r gy ey

}J{ 2.60
A .99
«qﬂﬁ 1.47
81 1. 21

iy 1 24.11

N 133.87
5 33.61
ﬁhm 1.60

e .., L "~y

1 2.8
iy - ey
R~ Py -~

T 1.03
gn 1,96
Ti B.19
W 0.49%
L B.4a7
v 3.01
2 19.39
A 3.59

Dilution faclor

155

I
i Lh
=
< U

7]
1]
=3

CONCERN

280,058
1.00%9
0.098
0.990
0.000

42.0670
0.9034
0.911
1.337
0.01%
.00
0.663
1.006
0.000

172,777
0. 80635
1.072
1.061
1.251
H.121
0.0106
1.021%
0.804
1.014

28,6888
0.214

-0.161
1.119
l.681
0.93%9

Y149, 28
1.487
1.9349
0.031

-0.052
-0.07¢%
0.902
0.49349
0.142

- e
2.29%

0.00%
1.06%
0.045

11.0000

na-Fek-90

NILCOR

yE0.3
11085
1.073
10,1885
0.004
409.40
9,934
16.020
La.704
QLG
aa.025
T LR9%
10.998
0.001
195 .59%
IRV
11.797
LL.6G79
13.7%9
Y. 336
0.171
11.233
G840
L.l
2ELL7G
.949
-1 .77
L2.310
18,498
10.283
Y1643 .1
16.3255
S Y ¢
Gu34k
-0 G575
-3 L B6)
L8926
10,382
1.G603
24,8006
0.0%57
LL.720
0.49%

"SI

L.87
9.3
3.31
1.90
2 G . B4
1.84
1.549
IR
2.0%
114.22
dLdl

4,72

196,39
L .9%
3.0
H.90
2.00
1.84
1.96
VAR
1.57

Lo 84
1L.9%
3,30
0.42

~5 .28
F.73
1.16
1.99
2.00
1.81
1.922

16,24

~HB L EG

2.6
2051
1.91

LG 08
2.91
Y577
1.7¢
HG.77

17237040
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Progranmng

25 £t

NANE MV INT

al 1.36
0.3

Gl

R 0.73
Ba - 2.63
Ba On9l
I B4y
B 2.9%
Gl 1.4%
G VI

e 3.60
Cr 0.9%

Cwo YoRa
Cu E.OQ
AN wL78
Fa R
La w52

T b 0.05%
4 Saoa
Ny 0.35
M (VIR

Pl gy 2t
Mo 1.1%
N KPR
N i .50
ke 1.00
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Gm 3,53
T He L.1G
"_4 1 MR N

A A

o .1l

\1 3,594
e 2.73
_...._"3 0.549
T 2,39

o1 2.76
I 1.06

f'.irl 0 [ ;J?
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U .39
Y 5.09
AN 1.59
..).: I\ \.J - ...JO
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HNOE
557

CONCEN

0.062
...0 0'1'—-
0.014
0.00%
0.000
Q.00
-0.016
-0.004
{(-0.111
0.21%9
(~0.0206
~0.170
0.011
0.004
-0.001
0.004
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0.0006
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0.001
G.009
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Sample mame

Progranme
NAHE

ol
Lh
e
Ba
e
B
[

Gl
3
G
Cr
Co

P

e

a

Dilution

Fx am

MVOINT

1.9
2h ey
w o

G .87

i’ gy
AR

A0
9.9
94.41
GEH .80
145,12
F.a8
0.94
0.2
37 .06
A
1.09
1.8
0.47
2.6

137,25

2.55
1.1l
3.99

IN6.62
11.19
194.23
QLB
3.28

"y -
) it

1.00
.96
..34
.95
O34
2090
L8226

o

u-dl'

factar

158

B1LCLLA
88T

CONCERM

~0.3201
~Q.144
0.193
-0.00:2
*0.001
A
4%
Q-OHL
9.286
-0.14%
(-0.03%
(-G.207
9., 26%
~0.0Q03
~“0.015
B.281
G.1es
~0.011
9.081
0.002
0.004
~-0.008
0.074
~-3.010
D250
8.620
-0 .30
-0.191
~0,.014
H.486
B.a3%
9.210
0.004
- .05
-0, 435
~Q.ah7
0.076
~0.013
0.0943
-1.03
-0.027
9.04Y9
-0.032

T 11.0G00

D2A-FPelk-90

LILCOR
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™ l 'i'.
.'.. M -L l J
~(. 023
~0 OO0
96 . 060
103,98
99,294
102,15
-1 .59
(0. 252
(=22, 260
]. ‘u\ ,L m 'J -'.'n
- LG
~0. 165
90. 763
90039
0. 126
99896
0.0%6
0.040
~0.090
0.1
~0. 113
101 .74
94,818
~3.310
~1 L GER
~0 .15
105.69
97 . B2
100 .31
0,919
-0 . 430
~4.FHG
-3 GE0
0.841
~0. 1A%
1.009
~11.32
~Q . 29
\'._'}\_'J ";1»
mu "-J'- ‘

r\" L|

'”"Elfu »J\J
"15 B
2.70
"dJ. it
. P o
Q.93
DL
Y.al
L.av
-17 .68

oy
Ty
P Y ...:h

-8 .17
1.09
-, 04
~31 .60
1.13
1.38
""1..'.... s.}!...l
1.36
13,04
LEBZ2.7G
B R

o vy ey
Vied w o oad

’“\31 .0‘)
(N ERY’
1.8

LA

-19.10

~86 .30
G.9l
Y
L.27

Tyry rpey

—-320.78
....'Lq.( C\l..
.16
J‘:.ﬂ'.’-l’.’i
~10.97
7L i
“15.68
“ T
1.2
“-LA-ulJ

1704004
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Sanple name
Sample code 1
Programme

NAME

AL
I"l
ﬁ T
it
Lo
B3
R
Cl

am

Qe

AN
AN

g luation

£ e ®E

MY INT

ry
w29

0.3
0.92
107.07
0.5%5

2.5

s.r w o L
L.E0
Fadd

7.01
18.484
Q.89
2.0
3.l
B1.4a
0.33
(.24
Ba.94
1.%6
77 .84
2.70
1.2l
11 .95
42.64
0.99
&

#a m "8

.43

LR |_.

W0 e nd

2,70
9.6l
3,50
M./d
0,606
15,41
'“\'.'7
1.08
11.623
Haoly
(.90
F.70
d.02
2.1l
wEL72

factor

159

820114
=10

O 0
"y
o

COHCERN

9,924

-0.054
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